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Carpenter says— 
**My Plumb Nail Hammer fits my hand like 
&# glove. That broad face never misses a nail. 
‘Those ‘‘nipper’’ claws pull anything. It’s just 
the kind as hammer I would reach for if there 
were a dozen others around.” 


-~DANIEL 8. SCHOENER, Glenside, Pa. 


PLUMB 


DOUBLE LIFE 


Hammers Hatchets 
ies Sledges Axes 









For the guidance of 
hundreds of thou- 
sands of Boy Scouts, 
tne Official Head- 


an Official Scout Axe 
of the organization, 


The Garage Man says— 


“The off-center head of the Plumb Ball Pein gives me the 
on 1 need on heavy work. Yet the tool is so finely balanced 
can use it where a false blow would do lots of damage.” 
GEORGE BREYER, Phila. 


ou, too, 


can do better work 
with these finer 


PLw oe BB Tools 


Wage craftsmen deal with logical facts. 
Their time and ability are turned into 
money with tools, 

The price of a tool means nothing. It’s 
the grip... the feel...the performance of 
the tool that counts. Cheap tools are too 
expensive for their use. They know a poor 
tool does cheap work and 
mighty little of that. 


Carpenters, mechanics, 
machinists: They form an 
impressive jury of experts, 
—and their verdict is... 
“Quality Tools.” Many 
add “I use Plumb.” 


Or take that famous 
World Champion Chop- 
per, Peter McLaren: Daily 
his reputation is staked 
on the blade of his axe. 
He uses only Plumb. 


The Foreman Builder says— 

“I’ve never seen a steel blade that bites 
into the wood, or that holdsits edge like my 
Plumb Hatchet. And it works with my arm 
better than any tool I ever owned.” 


—AL. MOLLENKOF, Willow Grove, Pa. 


Or the Headquarters of that tremendous 
organization, The Boy Scouts of America: 
When selecting a Scout Axe to adopt as 
Official—they picked Plumb. 


Experts and champions everywhere use 
Plumb Tools! For better work... for a life- 





hosen by experts and 
champions everywhere 


a \ 






The World Champion Chopper says— 


“I give the Plumb Axe the credit for vic- 
tory in many of my chopping contests, 
That axe saves me one minute in a five- 
minute chop. Plumb has developed the 
correct steel for axes; has perfected the 
design of blade for fast, easy cutting, I 
use only Plumb Axesin all my contests.” 


—PETER McLAREN 


time of service. You, too, can do better 
work, with these finer tools. 


Drive a nail with a Plumb. Watch how 
that broad face falls naturally on the head 
of the nail. Every blow counts! 


Or pull the slimmest brad, even though 
it has no head. 
Or the hatchet. Sink 


the blade deep, or slice 
just a shaving. That keen 
edge goes where you 
aim it. 

The Ball Pein for 
heavy duty; the Plumb 
Axe for your chopping; 
the Plumb Official Scout 
Axe as a handy tool for 
garage or cellar. 


Every one a fine tool. 
Fine in design, in balance, 
in finish,—in every detail. 


And every Plumb has a safety feature 
that no other tool contains! When a Plumb 
Handle loosens (as all handles do) you just 
turn the patent screw to tighten it again. 

Ask your hardware man to show you 
Plumb Tools. The Red Handle and Black 
Head will identify them for you. 


FAYETTE R. PLUMB, Inc., Philadelphia, U.S. A. 
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The long, glorious roll of Cadillac-La Salle ownership is ~~, .. I 
studded with sparkling names. Wherever you go you will find =‘ i! 
these distinguished cars the pronounced favorites in the smart= 
est arfd most exclusive circles. The plain truth of the matter is: 
those who know motor cars know too that CadillaceLa Salle 
ownership carries with it the unquestioned admission that the 
owner is driving the very finest motor=car which his highest 
ambitioncan attain..¢ Deluxe Fisher and Fleetwood coachwork 
render Cadillac and La Salle the most luxurious motoring in 
the world . . ¢La Salle prices $2295 to $2875; Cadillac, $3295 
to $7000—all prices f. o. b. Detroit. Cadillac-La Salle dealers 
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This is the 
HOUSE that 
SCIENCE 


BUILT... 


(7d 
It Can Build 
a Prosperous 
Future for You! 


AA 


All the genius of our 
great inventors is em- 
bodied in the modern 
buildings which em- 




















































bellish our great cities. 


Hlumination, elevators, re- 
frigerators, heating sys- 
tems are but some of the 
attractions which make 
living desirable and en- 
ables modern properties 
to yield liberal returns 
on First Mortgage Real 
Estate Investments. 


V 6%% 


is the generous income of 
The F. H. Smith Company 
offerings. Invest your sur- 
plus earnings monthly, 
$10, $20, $50, or more, 
according to your income. 
In a surprisingly short 
time by our interest re- 
investment plan you be- 
come financially indepen- 
dent for life. 


Basic security of highly 
improved city office build- 













ings, apartment houses 
and hotels, plus numerous, 
positive safeguards — a 
development of 56 years’ 
experience — protect 
your investment. 











If you want to build, toward 
a Prosperous Future, send 
for our two investment 


booklets telling how. 


Tue F H.Smiri Co. 


Investment Securities — Founded 1873 
Smith Bldg., Washington, D.C. 
285 Madison Ave., New York City 


Branch offices in other Cities 
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How Jack Nevins Made Sure of. 
His Family’s Financial Future 


By. WaLLAce Ames, Financial Editor 


CHAPTER I 
‘Coe? Bubbles, show Daddy your 


new Toofie,”” coaxed Mrs. Nevins 

as she chucked their baby’s chin. 
“See it, Daddy! It just came through 
today.” 

“That’s going some,” exclaimed Jack 
Nevins. “Only six months old, and al- 
ready cutting teeth!” 

“That isn’t all,” added Mrs. Nevins. 
“The little tike has learned to crawl, too. 
Come on, Bubbles, 


a 


time, I think we are mighty fortunate 
and I for one am perfectly happy.” 


CHAPTER II 


Jack Nevins—a young business map 
junior executive in a large company 
earning $4,000 a year, with good pros. 
pects of increasing his income year by 
year for many years to come is the type 
that reaches a fair degree of financial 
independence between ages 50 and 60, 
But Nevins rightly 











let’s show Daddy.” 
After proper coax- 
ing, shaking of rat- 
tles and a series of 
flourishes to attract 
his attention, sure 
enough Bubbles 


A Service for 
Readers 


HIS Financial Department is 


wanted to insure his 
family’s future 
financial comfort a 
once. And that isjust 
what he did, not 
long following the 
episode just related 
— with 


started squirming 
his way over the 
floor. 

**Pon my word, 
he’s some kid—a 
regular acrobat,” 
said Mr. Nevins, 
with no attempt to 
conceal his pride. 
“Gee! I’ve sure got 
a fine little family.” 
as he embraced both 
mother and baby. 
“I wish I could do 
more for them.” 

*‘Do more for us, 
Jack?’’ half-re- 
proached Mrs. Nev- 
ins. “Why, we’re 
just as comfortable 
as can be, and we’re 
getting ahead, too. 
Guess I haven’t 
shown you our 
Building and Loan 
account book lately. 


to help readers in the estab- 
lishment of proper financial pro- 
grams at the beginning of their 
business careers; it assists those 
who have accumulated money in 
the proper investment of it. 

The Editor of this Department 
is an authority on investment 
matters. He is ready to aid in 
personal investment problems. 
Advice will be gladly given re- 
garding the proper investment of 
funds and proper plans of saving. 

Address your inquiries to 
Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
While investments obviously 
cannot be guaranteed by the 
Publisher, every effort will be 
made to insure that only ad- 
vertisements of absolutely re- 
liable companies are accepted. 


“else. No longer is 


v a modern, 
easily paid for pro. 
gram of life insur. 
ance. 

Note the empha- 
sis on the word 
**modern.”’ Life in- 
surance is one of 
our oldest financial 
institutions. But the 
public — viewpoint 
and the use of life 
insurance has under- 
gone as great a 
change in_ recent 
years as everything 


the life insuraneé 
agent the subject of 
stock jokes; no long: 
er is he regarded as 
the common pest, 
the man to dodge. 
The trained repre- 
sentatives of up-to- 
date insurance com- 
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that total. We’ve — 
got $600 stowed away for the future, 
and we only started saving a year ago.”’ 

“That’s fine, Myra; you’re a great 
little manager, and I give you all the 
credit for the fact that we're getting 
along so nicely, but how far would $600 
go—or $6,000—if something should hap- 
pen to me so that you and Bubbles 
would be without your bread-winner?” 

“Don’t talk that way, Jack. Nothing 
is going to happen,”’ assured. Myra. 

“Probably not, but we never know 
when we’re next. Furthermore, how 
about the advantages we want Bubbles to 
have as he grows up? We want him to go 
to college—and make the football team. 
How can we be sure that the money will 
be available when he graduates from high 
school?” 

“Oh, there are a lot of things I wish 
were better provided for.” 

“Maybe they will be some day,” 
suggested Mrs. Nevins. “In the mean- 





utmost help to every 
man in regulating and fortifying his finan- 
cial future and the safety of his family. 

The following program, worked out by 
Jack Nevins and his insurance adviser is 
typical of the modern way of providing 
for life insurance protection. 

1. The first feature of the Nevins pro- 
gram is a “Clean Up” Fund of $2,000. 
This is covered by an Ordinary Life 
Policy of $2,000, payable immediately to 
Mrs. Nevins in the event of her hus- 
band’s death. The object of the “Clean 
Up” Fund is to defray sickness and 
funeral expenses, and to settle outstand- 
ing bills that accumulate at such a time— 
bills, which, unless especially provided 
for, might prove particularly embarrassing 
and troublesome to the widow. 

2. The second feature of the Nevins 
program is a $1,000 Endowment Policy 
reserved to help finance the higher educa- 
tion of the infant son. Thus the parents 
have made sure Continued on page 5) 
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I Novisn Made 


Sure of His Family’s 
Financial Future 
(Continued from page 4) 


that, regardless of their future financial 
jtuation, When the boy is ready for 
college the money will be available to 
give him the start. 

3. The third feature (really the first in 
importance) is a guaranteed Monthly 
Income for Mrs. Nevins for as long as she 
survives Mr. Nevins. In her case the 
amount of guaranteed income was $95 a 
month, although (based on_ present 
records) the amount actually paid should 
beabout $110 per month. 

Mrs. Nevins is not to receive a lump 
sum in settlement of all the insurance— 
possibly to be risked in uncertain invest- 
ments. The widow, unskilled perhaps in 
investing money, will not have to assume 
sudden and unwelcome financial re- 
sponsibilities; nor will she be placed in 
the position of prospect for the “get- 
rich-quick” gentry. Her income is to be 
paid regularly and surely by the insur- 
ance company—with even greater cer- 
tainty than Mr. Nevins’ pay-day. 


Iil 


What will the Nevins’ insurance pro- 
gram cost? The answer is: Practically 
nothing! 

The first year deposit is about $523; 
second year, about $412; and as the divi- 
dends increase year by year, reducing the 
amount of the net premium, or deposit, 
the average deposit over a 20-year period 
is $365—slightly less than 10% of Mr. 
Nevins’ present annual income. 
Beginning at age 30 and continuing to 
age 65, the total deposits will be about 
$11,465. At age 65 the cash surrender 
value of the insurance will amount to 
$11,250—which means that protection 
for 835 years costs only $215, or $6 a year. 
At age 65 Nevins can cease making 
further deposits, convert his insurance into 
a “Joint and Survivor Annuity,” and 
collect a monthly income of $73 as long as 
either he or hiswife lives. 


IV 


The modern viewpoint on life insurance 
is, not how much it costs, not what a 
nuisance the deposits are to make, but 
how cheap it is, how much the insured 
gets for his money, how nearly perfect a 
plan it is to make sure of the financial 
future, during the earning and accumu- 
lating years of one’s business career. 
This article is accompanied with a 
table which shows how the Nevins pro- 
gram could be adapted to incomes of 
various sizes between $5,000 and $10,000 
a year. Each program calls for average 
annual deposits of slightly less than 10% 
of the yearly income. If these deposits 
are paid in monthly instalments, as can 
easily be arranged, their payment is not a 
hardship and their benefits are immeasur- 
able. 
* * * * 

By the addition of approximately 244% 
to the amount of (Continued on page 6) 
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THE PHOENIX MUTUAL LIFE 


INSURANCE COMPANY 
of Hartford, Conn. 


ANNOUNCES A NeW 


RETIREMENT 
INCOME PLAN 


under which you get not only immediate protection 
for your beneficiaries but also, for yourself in later 
years, a guaranteed income you cannot outhve. 


What a dividend-paying $10,000 policy 


will do for you 


It guarantees to you when you are 65 


A Monrtuiy INcoME For Lire of ... $100.00 
which assures a return of at least... .. 10,000.00 
and perhaps much more, depending upon 
how long you live 

Or, if you prefer, 
A CasH SETTLEMENT AT AGE 65 of . . . 12,000.00 
It guarantees upon death from any 
natural cause before age 65 
A CasH PayMenT to your beneficiary of 10,000.00 
Or $50 a month guaranteed for at cast 
24 years and 8 months. ..... . Total 14,823.00 
It guarantees upon death resulting from 
accident before age 60 
A CasH PayMenT to your beneficiary of 20,000.00 
Or $100 a month guaranteed for at Last 
24 years and 8 months ....... Total 29,646.00 
It guarantees throughout permanent 
total disability which begins before age 60 
A Montuity Disasitity INcomE oF. . $100.00 
And the payment for you of all premiums 


For more information, mail the coupon below 





PuHoenrx Mutvuat Lire InsuraNcE COMPANY 
412 Elm Street, Hartford, Conn. 


Please give me full information about your new 








RETIREMENT INCOME PLAN. 
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on your Present living Budget 
by investing in safe First Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 


The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 


Every fact has oeen harvested out of 
the 48 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
follow it—and so certain, noone can fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 
k. 


Send coupon. We employ no sales- 
men, therefore none will call. 


intends, § °° 


é 
; Cochran & McCluer Co. t 
A 46 N. Dearborn St., Chicago, Ill. 
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the first year deposit (see table) and by 
continuing to pay that |small additional 
amount yearly, the insured can obtain 
what is known as “waiver of premium” 
clause. Then in case of total disability 
the insurance is kept in force without 
further deposits; or in case of temporary 
disability extending over a longer period 
than three months, no deposits need be 
made during the period of disability. 

This feature adds very little to the cost 
of insurance, and makes certain that it 
will not lapse during a most critical 
period. 


A MODERN INSURANCE 
PROGRAM 


For Families of Various Incomes 


Insured - - Age 30 
Wife---- “ 27 


Approximately 10°) of Income Available 











Annual Income ..... $5000 $6000 $7000 
Clean Up Fund.......... $2500 $3000 $3500 
Education Fund......... 1500 2000 2000 
Guaranteed Monthly In- 

come for Life.......... 116 133 160 


*Average Income for first 


So Perr rrr 134 153 185 
First Year Deposit ...... 646 750 891 
*Second Year Deposit... . 509 590 701 


*20-Year Average Deposit 444 515 612 


Cost of “Waiver of Pre- 














mium” Clause......... 16 19 22 
*Total Deposits to age 65. 13808 16426 19520 
Cash Value at age 65..... 13914 16180 19182 
Joint & Survivor Annuity 

at 65—Monthly....... 101 118 140 
Annual Income...... $8000 $9000 $10,000 
Clean Up Fund.......... $4000 $4500 $5000 
Educational Fund....... 2000 2000 2000 
Guaranteed Monthly In- 

come for Life.......... 185 210 230 
Average Income for first 

ESET CORTE Te 214 243 266 
«First Year Deposit...... 1022 1153 1260 
*Second Year Deposit... . 805 908 1093 
*20-Y ear Average Deposit 704 792 866 
Cost of “Waiver of Pre- 

mium” Clause......... 25 28 31 
*Total Deposits to age 65. 22400 25293 27634 
Cash Value at age 65..... 21982 24782 27077 
Joint & Survivor Annuity 

at 65—Monthly....... 161 181 198 





*Based on present Dividend Rate; not guaranteed. 
(Continued on page 7) 
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- Investors—Dealers 
: —Trust Officers 


This investment trust Rating 
Book, published by United States 
Fiscal Corporation, sets up a 
standard of comparison, or rat- 
ing, for the bonds, preferred and 
common stocks of 27 general in- 
vestment trusts. Strictly compar- 
able statistics, compiled from 
official and other reliable sources, 
have been used. A summary of 
each company, including its lat- 
est available earnings statement 
is included. Investors owning or 
contemplating the purchase of in- 
vestment trust securities, dealers 
and trust officers will find this a 
valuable reference book. It will 
be sent without charge to those 
applying on their business letter- 


head. Ask for booklet W-2: 


UNITED STATES FISCAL ©. |}: . 


CORPORATION 
50 Broadway 


New York 





























Insurance Stocks 


participate in the earnings of 
one of the soundest, most 
profitable businesses in the 
country. We predict that 
1929 will show new high peaks 
reached by this group. In- 
vestors will find insurance 
stocks of major importance 
in building up their financial 
estate. 


WE RECOMMEND 
Baltimore American Insur- 
ance Co., (A Member of the 
Home Group) Price about 
53.— Subject to Market 


Ask for Circular P-11 


E. A. CAMPBELL & SON 
Southern Building 
Washington, D. C. 


Specialists in Bank and Insurance Stocks 
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How to Work with Tools and Wood 
This book explains in a simple, straightforward manner all the 
processes of working with tools and wood. It takes all the 
mystery out of using tools and enables you to spend many 
interesting and profitable hours in your home workshop. All 
details are clearly explained, 


Price $1.00 
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Send for FREE booklet 
which tells how to judge 
security values 


e Real Estate Bonds, as a 
ies eye for safety, plus high 








rate of yield possessed by no other form 
of investment. But, in selecting the indi- 
yidual issue in which to invest your funds 
itis wise to consider first the house behind 


the issue. i 
The booklet we offer tells how to judge 
the character of the firm offering First 
Mortgage Real Estate Bonds. We mail it 
FREE, without any obligation whatsoever. 
Write, today, for your copy of ““The House 
Behind the Bonds.” Also latest offerings 
of Fidelity 6% First Mortgage Real 
Estate Bonds. 


I BOND.* MORTGAGE ry 
MENTEER.President > . INCORPORATED 1913 


au 
660 Chemical Bode. St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat'l Bank Bldg., Denver 


FIDELITY GUARANTEES EVERY BOND 
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of careless 
spending 
and occasional in- 

vesting. By setting a 
definite goal for your- 
self, you can be assured of 
Financial Independence 
through Investors Syndicate Plan. 


This guaranteed way to financial 
freedom allows subscribers to in- 
vest stipulated amounts at regular 
intervals. A systematic thrift that 
soon tells. Monthly investments 
of as little as $9.45, for example, 
unconditionally guarantee you 
$1,500 in 120 months, larger 
monthly investments grow pro- 
portionately. 


Mail coupon for Booklet PS-9 giving 
further facts, also our financial 
statement showing resources 


of over $25,000,000. 








INVESTORS SYNDICATE 


Established 1894 
HOME OFFICE: 
MINNEAPOLIS, MINN. 


New York Office: 17 East 42nd Street 
Offices in Principal Cities 
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To Help You Get Ahead 


fon Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 


**How to Build an Independent Income” ; 


is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. ‘‘55 Years of Investment Serv- 
ice”’ describes the history of progress of the 
F. H. Smith Company as well as making an 
attractive suggestion in first mortgage real estate 
bonds. May be obtained by addressing the home 
office of The F. H. Smith Company, Smith 
Building, Washington, D. C. 


The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill. 


‘*The Investment Trust from the Inves- 
tor’s Viewpoint,” presents an explanation of 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
of how the general investment trust will help 
the man with $100 or more to get ahead. Pub- 
lished for free distribution by United States Fis- 
cal Corporation, 50 Broadway, New York. Ask 
them for Booklet IT. 


How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn Street, Chicago, 
Illinois. 


How to Get the Things You Want tells how 
you Can use insurance as an active part of your 
program for getting ahead financially. Phoenix 
Mutual Life Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. . 


The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plan will actually bring you financial inde- 
pendence. Write for this booklet to Investors 
Syndicate, 100 North Seventh Street, Minneapo- 
lis, Minn, 


The Making of a Good Investment tells 
how 614% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $250, $500 
and $1000; how the bonds are protected and 
how simple it really is to purchase them. For 
a copy of this booklet address United States 
Mortgage Bond Company, Limited, Detroit, 
Michigan. 








Rolls Cigarette 
That Burns For 
Half an Hour 


Edgeworth Plug Slice pro- 
vides a new thrill—and saves 
Mr. Hjermstad $200 a year 








Pipe-smokers! Here’s a hot tip on how to 
roll a real good cigarette with Edgeworth 
Plug Slice smoking tobacco, and it comes 
from the man who claims to be its origina- 
tor. 


Portland, Oregon 
c/o Elks Club 
August 29, 1928. 

Larus & Brother Company, 

Richmond, Va. 

Gentlemen: 

As you are now saving me about $200 a 
year in tobacco money, may I speak a 
somewhat delayed word of appreciation. 

I have used Edgeworth for twenty years 
or more and it is to me the best pipe to- 
bacco extant. On a fishing trip, some six 
months ago, I rolled my first Plug Slice 
Edgeworth cigarette. I enjoyed it so much 
that I’ve been “rolling ‘em’ ever since. 
And I’m saving at least $15 a month in 
cigar money. Also, my several pipes on 
home duty get a chance to cool off between 
smokes, for, while I smoke only between 
meals, I smoke continuously, and to refill 
a hot pipe isn’t fair even to dependable 
Edgeworth. 

Thousands may be doing it, although I 
haven’t seen anyone roll a Plug Slice 
Edgeworth cigarette before I did it. But 
everybody desiring a long, satisfying and 
aromatic smoke should try it. 

This is how I roll ’em. I take two pl 
slices (sometimes two and a half or three 
and place one slice to cover one half of the 
papers then place the second slice to cover 

alf of the under slice—the other half of 
the upper slice extending over the paper 
towards me—then I fold the top slice over 
till it reaches the near est edge of the under 
slice, then roll both slices as I would any 
other cigarette—but without wasting any 
tobacco whatever—and I have a perfect] 
rolled cigarette that looks well, draws men | 
and burns well while I smoke, but ceases 
burning when I lay it aside. When re- 
lighted, it’s as sweet as ever. I can smoke 
one of these Edgeworth cigarettes con- 
tinuously for thirty to forty-five minutes, 
and the long filler eliminates the annoy- 
ance of spilling any ashes. 


(signed) C. O. Hjermstad 


We wonder how long Mr. Hjermstad’s 
claim will go unchallenged. Until some 
other resourceful smoker comes forward. 

Mr. Hijermstad will 
a blue-ribbon 










wear 
honor. 

Personal: Let us 
send you free helpings 
of both Edgeworth 
Ready - Rubbed and 
Plug Slice so that you 
—_ experiment your- 
self. 


Simply write 
your name and 
address to Lar- 
us & Brother 
Company, 10 S. 
21st Street, 
Richmond, Va. 

Both _Edge- 
worth Ready- 
Rubbed and 
Edgeworth Plug 
Slice come in 
various sizes from small pocket packages, 
to handsome pound humidor tins. 


On your radio—tune in on WRVA,Richmond,Va. 
—the _ rye Ww = —_ _ 
meters. Frequency 111 locycles.— Special Fea- 
ture: The “Edeeworth Club” Hour every Wednes- 
day evening at nine o’clock,Eastern rd Time. 


































































8 POPULAR SCIENCE MONTHLY Marcu, 1999 
Guaranteed Advertisement 
=- — 
Automobiles Page Typewriters, Writing Material, Etc. Page Radio Apparatus pes 
Cadillac Motor Car Co.......... Labels 1 International Typewriter Exch.............. 160 
The Studebaker Corp. of America........... 141 Smith Typewriter Sales Corp............... 172 fare oe eset ‘ 4 
etae ° Pe Carter Radio Co: stnesronsoney 
Building Materials Educational Ceco Mfg. Co., span Sete ee an 
Johns Mamatie Go Si ThaberCo........:.... 198 Alexander Hamilton Inst.................-. 3s Ppmmerant Spy. Co. Settee tee eeeeeeeee MT 
ohns-Manvill€ O...............-- er. Business PR cccccecccccacccescccs ER © See Cie Ee! occ cence eee ee cpenag 1 
i rr 3 Mfg. Company.......... 120. American Correspondence School of Law... .. 172. National Carbon Co......................, its 
Masonite Corporation . - 13 American Detective System................ 160 Radiall Company......................... 146 
The Ray H. Bennett Lumber Co............ 130 American School of Aviation................ 166 Radio Corp. of America..................., 85 
F ey i Tn Nk AER ET ee aun American School of Photography............ 162 ly aga me Bet icr crite fee 144 
Bo)... B® rrr rererereereeeee eee ee rthur I Diaea dn eee gia A wid tas ke eco ae Wie 67 ° . Se. EERE ee 148 
: Aviation Institute of U.S. A............. 158-168  Thordarson Elec. Co.................00005, 1 
Technical and Educational Books Benjamin MN ee iaadigtenveues 172 . 
Cistesn Mit. Co 164 hicago Technical School for Builders........ 162 General 
a. CCl 152 Coyne Electrical School..................+. 151 ‘ 
me cue Becton’ Se Baiors paydierdeinasas 172 Detroit School of Lettering................. 172 "Ethyl Gasoline Corp....:...........000dia, 184 
hace a a seh tt ais relate F.W.T wot e 16 Western Mlectric Co... .. 2.0... oc ccctecvcn 
Popular Chemistry Co 160 MEITE. cn rcrcscccccccesccsccoccecs 7 - 
eee Federal Schools of Illustrating.............. 161 P 
abd... is62i72217 First Hawaiian Conservatory of Music...._| 162 Models and Mechanical Toys 
. td diac alma rere 163-177 Aut tic Rubber C 
Thi to Mak er 163 Borter Chemix —  ialiliadrabeeieases: 130 
ings to Make Illinois College of Photography.............. 172 Syecdo Mie Go Devore ccc c cece ened Sik been 14 
American Chime Clock Co.................. 138 eS 
eats mas ERG eb eOsecnceeenns Shewsees mB Smoking ns 
sressme Emaustries................ 
Ideal Aeroplane & Supply o cht ysis tebe Sec oo. Brown & Williamson Tobacco aeeties Sts. vese 198 
Logan Toy Works ; : 48 ° Camel Cigarettes. .. «Back Cover 
n° -2 Sos -scsseeees eres: .. Popular Science ED a5 on os net sc coppeeae 7 
Peru Model Airplane Shop. a eer thats ON 134 GUARANTEE Sree 2 10 Plana aga 143 
xe Mount Carmel i éhieecatecenden Imdusstetel Equipmen t 
Investments Aenetione Mare Oo. o..-..5.. 0.602 6s00ce008 109 
Cochran & MeCluer Co... .-20. 02.0020, 6 © Chicago Stock Gear Works................. 12 
IR og a pce sccccccsseceee 8 8 ee, eee ics ccasies tae 
Fidelity Bond & Mortgage Co............... 7 South Bend Lathe Works. : 145 
ae eee 7 POPULAR SCIENCE Fag he emcee moma Companies. . 181 
The F. Hi Smith Company; ...ssccccl 4 MONTHLY guarantees every VeederMoct, Inc... -..-s--sssselll. Me 
United States Fiscal Corp.................. 6 article of merchandise adver- Williams Oil-O-Matic Co................... 180 
tised in its columns. Readers 
Tools and aed Equipment who buy products advertised Patent Attorneys 
Ar-Con Tool Co. 128 in POPULAR SCIENCE ‘= Pag Se, Sneegeny Pika. Gkixicac nae 170 
Sreneraoe vec: 122 M ONTHLY may expect them nae... 
Billings & Spencer. 104 to i —— A satisfaction Irving McCathran. «0.0. .000 0006000000000) 173 
rown <a under normal and proper use. cey vas Pee 170 
Clayton te Lambert Bae. Co... a3 Tools, Radio Apparatus, Oil ng tty: aime 
E. C. Atkins Company..... : 111 Burners and Refrigerators ad- a a ere re 173 
Fayette R. Plumb Co........ 2nd Cover vertised in POPULAR SCIENCE Randolph & Company...................005 173 
ee es TTS || Mowtuty "have boon tested or | YcesJyragecenmsy (00000 : 
win Mfg. ae 140 investiga ted by the Popular oe WAVE EERE. ee 
Greenfield Tap and Die Co . a Science Institute of Standards Musical Instruments 
hey 3 he aes 148 and each advertisement carries Buescher Band Instrument Co.............. 1 
J. D. Wallace & Co........ 133 the indicating ap- -G. Conn, Ltd... .....---eeeeeeees 138-148 
J. H. Williams Co............ . a proval. J. agan, Inc. errr nee Cee re 1 
gn he : + However, other products ee 
Midland Appliance Corp... . } : | 120 advertised in the magazine Rudolph Wurlitzer Co.................---. 147 
Millers Fale Tool Company. er not subject to test carry the P 
a Mig, a“ rina eases aa same guarantee to readers as Money Making 
Parks Woodworking achina Go: OE products tested. Re ae Bs BOE ao iciais sc cis tcncccias 173 
—— ~~ ed Pt RE ore ee = Goes oa Mfg. Company.... ree je 
ES SS oa HE assi TEPER LIN 
pont Gon & Steel Co...... aed a THE PUBLIS RS ae =. eectihe hese cabentenre ewe | 
Mh, +> 6tedeeéndeeseoe sce oe ON ee rrr 
aan Bote S Detter Bete. Go... ...- co. oon ee ees Se ilaaanannnsssesehse? —_- 
: vii aydole Hammer cane ccs Bae nternati icke RE esta ane orecwreae 
The Peck, Stow & Wilcox Co....... 119 J. A. Stransky Mig. Co................-05. 153 
Te Porter oat Machine Co...... 140 International Correspondence Schools........ —-, phe ee er ee er = 
Re i a i 6a 4.6:6 6 6 504-6 ee eee See eg eer 11- oe etallic Letter Pr ihh< apr idenecmmatee are 
te Me es Bs BED. cc oc ccccecce , ecg: Se Landon School of Cartooning............. I ns : 6:0:cec tee 9b os gs'b so ese ecearine 159 
Waco Tool Works, | eee eee eee 149 _—s— La Salle Extension University IE MII I. ooo cioieins secs ccseuvewecioe 158 
TE kes cede dassneveces The Fate-Root-Heath Co.................. 177 
Watches and Jewelry Lincoln Airplane School............ Domrietes Pride BEB. Co... osc cceccsesces 160 
Loftis Bros. & Company 147 Literary bey -§ a pas a ate r \ 
Russell Importing Co....................-. 138 eee eee ee ss Miscellaneous 
National Academy of Music. . Daby Calculator Sales Co. . 172 
Hardware Cunetee ese —— School....... ere rd ae Science 4 
ational Poultry Institute...... ectro erm: +} 

a a a BF re a a National Radio Institute...... _ Evinrude ... brenda, 138 
Mine MONE, 0590s. 5.55 occ cc cscs csccsecess 106 ee em — “ her ve eee 172 ae ne Grafiex Corp... espe ne ip tee ese Le 
ia. al Nation: ool of Visu ucation........ 157 arley vidson Motor Co......... 

De pond a sconreenbeee nee -_ ee New York Electrical School............. -. 160 Hotel Montclair.................. 148 
SET 83°77" ~*< 0007+ Scr sseserns. sae New bee Seen pe of Photography......... 167 ore oe — Bs thane ics Sc = 
bend) Wire Clay Co............cccccnccnr Niagara School of Music 177 I os din isd acm ark arin 
Dw: totaly <9 SRE ag = Omnigraph Mfg. Co ; 172 Open Road for Boy’s om al pid osbiotmnade 158 
mooth-On A i eal ease ae age 125 Page-Davis Adv. Co......... 167 Outdoor Enterprise Company. . 164 
Wm. F. Nye ‘ eR « 148 Parks Air College, Inc. 167 ES Ser 164 
Wooster Bruch Co.........ccccccccccccccee 99 Patterson School........... ae eS aa 178 

Opa ince eiiciguigl id iat —— ae SS. ade 166 yg a Squab Company............ = 
* Radio Institute erica... a. 8 0 ee rrr ee 
Colg Razors, Toilet Articles, Etc. os | ot aa Aircraft Corp....... = oem Fd — ECE A eee ree ee 
0S SR ae oo ee ES kd as case ae emake wie ees w Mfg. Co....... silage Se Si. aida: stems 
Lambert Pharmacal Company .. 135 Standard Business Training Institute. . . 176 South American Service Bureau............. 166 
OT 139 University of Chicago..............00; 158 sales ioe 20g bce AOA aw OS 140 
an bela > dierd kad oe wee edn ae On Se eee 167 IR ooo 600d scsnescucs 146 
Pt EE Ec cdbcccccecccscvcccece 118 Utilities Engineering Institute............. 158 Re 146 




















ys 





Marcu, 1929 


POPULAR SCIENCE MONTHLY 


11 





FORMER PLASTERER NOW 


MAKING $12,000 A YEAR 











Worked for Small Salary 


Henry J. Beilman had little education and 

little opportunity to get ahead, but he refused 

to give up. Deep within him was the longing 

to make something of his life before it was 

too; late—to build a building some day instead 

of merely tinkering around it as a plasterer or 
bricklayer apprentice. 








Resolves to Earn More Money 


“If spare time study can help other men to 
et out of the rut,” he said, “it can help me.. 
’m going to take up a course with the Inter- 

national Correspondence Schools -and study at 

home. It’s the only way I can ever hope to 
put myself ona par with technically trained 
men.” 
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Secures Big Contract 


Beilman went ahead so rapidly that he decided 
to start a business of his own. He met with 
unusual success from the very start and today 
his income is “more than $12,000 a year.” 
Recently he handled the contracting work of 


the splendid, new $800,000 Chamber of Com- 
merce building in Scranton, Pennsylvania. 








Glad He Studied at Home 


“T give the International Correspondence Schools 

full credit for my success,’”’ Mr. Beilman writes. 

“There is nothing better for the man who 

been deprived of the advantages of a college 

education. Many of my friends also give the 

I. C. S. full credit for their ability to do their 
work efficiently and well.” 











Gets Offer from Contractor 


Beilman’s friends laughed at him and said he 
was ‘wasting his time, but he kept right on 
studying, for he could see how his I. C. S. 
course was helping him in his work. Soon one 
of the leading contractors in his city heard 
about “this bright young man” and made him 
superintendent at a fine increase in s 











The Secret of His Success 


Henry J. Beilman is a successful man today be- 

cause he had vision—ambition—and persever- 

ance. He realized that he had to learn more 

before he could earn more. Instead of just 

drifting along, or trusting to luck, he picked a 

definite goal and then worked and strived until 
he made his dreams come true. 





—— 





The success of Henry J. Beilman is just another indication of 
the practical value of the home study courses of the Inter- 


national Correspondence Schools. 


For thirty-five years these schools have been helping men to 
get ahead in business and in life and they will help you too 


Mail this Coupon for Free Booklet 


if you will only make the start. All you need to do is this: 
Mark the work you like best in the coupon printed below and 
mail it to Scranton. 

It takes only a moment—it doesn’t obligate you in any way== 
but it may be the means of changing your entire life, 
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Choosing Tools to Last 


POPULAR SCIENCE MONTHLY 


Tests by the Institute, Instead of Expensive 


Experience, Now Guide the Purchaser 


By MAJOR CARLOS DE ZAFRA 


Assistant Director, Popular Science Institute 


HE man who uses toois accumu- 

lates in time a fair knowledge of 

what tools are good and will stand 

up under usage. But, ordinarily, 
it takes long experience and considerable 
expense to acquire this knowledge. 
Meanwhile, many poor tools have been 
bought and discarded; many jobs un- 
satisfactorily done. 

If wisely selected, most tools will last 2 
lifetime and, with this in mind, a tool 
testing service was started five years ago 
by Popular Science Institute to provide 
readers of PopuLarR ScteNcE MontTHLY 
with information enabling them to buy 
the right tools the first time. In connec- 
tion with this service, this magazine has 
maintained a protective policy of omit- 
ting the advertising of any inferior tools. 

Any organization must have a sound 
basis for determining the worth of tools 
or other products; labeling a tool “‘ good” 
means nothing at all unless there is ex- 
traordinary experience and impartiality 
behind the judgment. Such experience 
and impartiality govern approvals by 
Popular Science Institute. All tests by 
The Institute are made in Sage Research 
Laboratory of New York University and 
are carried to a point that provides accu- 
rate and complete information. All de- 
cisions regarding approval are entirely in 
the hands of Prof. Collins P. Bliss, Di- 
rector of Popular Science Institute and 
Associate Dean of the College of Engi- 
neering of New York University. He is 
also Consulting Engineer of the Bureau 
of Standards at Washington, representing 
the Bureau on the Small Tools Commit- 
tee of the Federal Specifications Board. 

One of the chief problems that has 


ingenuity in devising methods and equip- 
ment before proceeding with the actual 
testing of tools. The Institute’s activities 
in the tool-testing line have been under 
way for five years and, while we have rea- 
son to feel satisfied with the testing appa- 
ratus in use, and consider the test findings 
sufficiently accurate and complete to pro- 
vide a basis for determining the worth of 
tools, we fully recognize that there is still 
room for improvement—and probably 
always will be. 

With this fact in mind, our engineers 
are constantly at work improving test 
methods and originating new testing ap- 
paratus. Steady progress has been made, 


due to the experience gained and also.to. _ 


the very fine codperation The Institute 
has received from outside sources. 

One of the latest developments in the 
line of tool-testing equipment is the 
rather ingenious machine for testing 
screw drivers that is illustrated in the 
accompanying photograph. The particu- 
lar advantage of this device is that in 
practically one operation it determines 
the following six points which are all very 
essential in estimating the merits of a 
screw driver undergoing a test: 


This ingenious testing device is used by the Insti- 
tute in determining the merits of; various screw 
drivers. It proves six points in construction which 
are essential in estimating a screw driver’s merits. 
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_(1) The brittleness or toughness of the 
tip. 

(2) The tightness of the connection be- 
tween the shank and the handle. 

(3) The limit of bending the steel will 
stand without being permanently de- 
formed. 

(4) How much pressure the tip will 
stand without breaking. 

(5) The relation between strength of 
the tip and strength of the shank. 

(6) It also is possible to determine in 
definite figures the twisting effort re- 
quired to drive a screw driver. 


HE twisting force is applied by means 

of the beam shown with the two 
weights hanging from it. The weight at 
the back of the machine is simply to 
counterbalance the weight of the beam 
and its clamps, so that when the screw 
driver tip is placed in the slot the only 
load or stress applied to it is by the meas- 
uring weights. 

In the chuck of the machine a hardened 
screw slot is rigidly fixed so it cannot slip 
under any load. Weights are applied in a 
clockwise direction and the twist or de- 
formation is recorded on the protractor 

mounted on the head of the machine. 





faced the Popular Science Institute of 


The behavior of parts of the screw 





Standards in the testing of tools— 
and other products as_ well—has 
been to provide suitable testing 
equipment that would definitely 
bring out the facts regarding the 
product under test. 


‘OR instance, to determine the 

lasting powers of a tool it is neces- 
sary to devise both tests and testing 
apparatus that will enable The Insti- 
tute to duplicate exact working con- 
ditions in such a way that the tool 
being tested artificially receives years 
of wear in a few hours. 

It is rarely possible to go out and 
buy testing equipment for the reason 
that comparatively few commercial 
testing devices of this character are 
available. That is why the engineers 
of Popular Science Institute have 





INSTITUTE BULLETINS 
and 


SERVICE AIDS FOR READERS 


List of Approved Tools 

List of Approved Radio Prod- 
ucts 

What the Radio Buyer Should 

‘ Know* 

Current Radio Questions Dis- 
cussed 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 

List of Approved Refrigerators 

Refrigeration for the Home* 

Insulating the Home* 

*Price 25 cents each. 


driver during the application of the 
loads is carefully watched. 

Just at present, this screw driver 
arrangement is being used in making 
some particularly interesting tests. 
Under the direction of Dean Bliss, 
the work of the Popular Science In- 
stitute has been recognized by the 
U. S. Bureau of Standards and a spe- 
cial series of tests on screw drivers is 
being carried on to assist this Gov- 
ernment organization. Information 
acquired from these tests will be used 
by the Federal Specifications Board 
in setting up specifications for screw 
drivers: 

The device for testing screw- 
drivers is only one of many ingenious 
arrangements that have earned for 
Popular Science Institute the respect 
of leading authorities and the confi- 











had to exert considerable effort and 





dence of tool buyers. 
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For hand made samples 
or production by thousands 
this grainless wood board 


A business crisis. New models to build. Samples wanted yesterday and production 
costs skyrocketing. In just such emergencies industrial executives have turned to 
Masonite Presdwood, the easily worked, grainless wood board. In your business, 
too, it may be found profitable. May we send you samples with which to experiment? 








Ha n In the changing times that de- 
. mand new methods, for the 
new competition that requires 
5 new products, there is an ever 
—_ growing industrial need for 
- Masonite Presdwood—with the 
strength, the lightness, the ex- 
treme workability that only this grainless wood 
board can give. 

Skilled mechanics in the tool room, foremen 
in charge of big punch presses, find nothing in 
Presdwood to dull keen tools or wear out dies 
before their time. 

For Presdwood is just clean wood that is blown 
apart and then pressed together, under tons and 
tons of pressure. 

Because Presdwood does not warp, crack, split 
or buckle, there are no costly rejections in final 
inspection. And because it comes in Yeth and 
th inch thicknesses and in standard 4 foot by 
12 foot boards, there is almost no waste to boost 
production costs. 











FOR KITCHEN 
CABINETS 


Resists Moisture ~ Takes any Finish 


These grainless boards are smooth as glass on 
one side and textured like canvas on the other. 
The smooth hard surface with its delicate brown 
shading is naturally beautiful. The material 
resists moisture and requires no paint for protec- 
tion. It can either be left in its natural state or 


Mills: Laurel; Mississippi 


FOR RADIO CABINETS 

















Made ly 





Mas onite 


PRESDWOOD 


the makers of 
MASONITE STRUCTURAL INSULATION 


RED. U.S PAT. 
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finished to represent the finest 
type of natural wood. 
Presdwood is used in both 
building and industry. It 
panels apartments. It lines 
closets and elevator shafts. It 
makes smooth, light shelving 
and attractive partitions. It is the all ’round 
material for the inventor, the handy man, the 
home owner, as well as a product that is revolu- 











tionizing manufacturing methods. 


From Toys to Motor Trucks 


It is used for kitchen cabinets, starch trays in 
candy factories, doll houses and toys, hydro- 
planes and outdoor signs, table and work bench 
tops and the sides of panel bodies on motor 
trucks. And wherever used, it fills a need that 
is exactly met by no other material. 


It pays to keep up with new methods and prod- 
ucts. And it pays to know just what Presdwood 
can do in any manufacturing situation and for 
any specific purpose. 

Samples to use in experimental work will be 
sent promptly on request. 


MASONITE CORPORATION 
Sales Offices: Dept.723 111 W. Washington St. 
Chicago, Illinois 


FOR OUT DOOR SIGNS 


FOR PUNCH PRESS 
OPERATIONS 














© 1928, M. F. Co. 
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What’s Your Opinion 


“INCE the recent pub- 
lication of George S. 
Greene's articles ex- 
plaining famous 

tricks of magic, PopuLar 
Scrence Monructy has re- 
ceived scores of letters from 
professional and amateur 
magicians, protesting against such an expose 
of the secrets of their art. 

The following extracts from a letter from 

Howard Thurston, dean of American magic- 
jans, are typical.—The Editor. 


“I beg of you not to destroy the charm and 
value of one of the oldest arts in the world— 
magic. Your expose of magic will do greater 
harm than you can imagine, and I am sure 
Porutar Science has ho desire to injure any 
individual or art. 

“*A4 trick explained has lost its value, both 
to the magician and his audience. The ma- 
gician’s loss is incalculable; the spectator 
loses interest and the pleasure of the mystery. 
No good has been done, and only harm to the 
performer and his audience. 

“4 costly trick robbed of its mystery be- 
comes valueless. The writer has frequently 
spent thousands of dollars in perfecting an 
illusion. If you reveal the mystery there re- 
mains no value. 

“I appeal not only for myself, but for thou- 
sands of other devotees, many of whom earn 
their living with magic. There is as much 
justice in permitting these articles to change 
our valued secrets to worthlessness as there 
would be for some one to change your valued 
gold watch to brass. 

“Three of the tricks you expose are features 
in my performance—catching goldfish and 
pigeons from the air, also the Levitation. I 
purchased the exclusive use of this illusion 
from Mr. Harry Kellar twenty-two years ago, 
and it has been a feature of my performance 
ever since. 

“It is a question of justice and honor, and 
as a public entertainer I appeal to your honor 
as a publisher not to destroy our art and liveli- 
hood, nor deprive the public, including the 
millions of children, of the romance of the 
mystery and wonder of magic. 

“The world needs magic, and I beg of you to 
accept the plea of many thousands of devotees, 
all of whom will be grateful to you and 
Poputar Scrence.”—Howarp Tuvrston. 


Dangerous Goldfish 


“y our article ‘Strange 
Fires that Start Them- 
selves’ was excellent. But 
you failed to include one of 
the strangest causes, about 
which I think most people 
should be warned, as it is 
liable to happen in almost 
any household; namely, 
the setting fire to furniture 
or household hangings by the rays of the sun 
focused through round water bottles of glass, 
operating accidentally as burning lenses. 
“Here in England this cause has become 
common enough to elicit a formal warning 
from the London County Council. There was 
one instance here in which a fire was started by 
the condensation of solar heat through a 
round, water-filled bow! in which the family 








goldfish remained swimming quite happily and 
unhurt while their water-filled home performed 
its incendiary task. Don’t you think this is a 
sufficient fire hazard about which to warn your 
readers?’’—L. C. A., London, England. 


r . 

Hope You’re Wrong 
" HY does Poputar ScrENcE MONTHLY 
try to make people believe that science 
is ‘romantic,’ ‘amazing,’ ‘dramatic,’ and so on? 
“Believe me, you're not fooling anybody. 
Everybody knows science for just what it is— 
dry as dust, heavy as lead, and dull as an ash- 
man’s shoes. I don’t see where PopuLar 
ScreNcE fits in the present age, anyway. 
People are only interested in entertainment, 

money, and sex.’’—N. A. B., Dayton, O. 


Why Not Wear Rubbers? 


“DLEASE add this to your 

Bo list of *‘ What’s Want- 

> <438" ed” inventions—a device, 

; like the electric machines 

<> used to dry hands by a 

Ni blast of warm air, to be 
17 





x installed in shoe shops to 

) . dry wet feet in a few 

ek P ~f seconds during the slushy 

——c- winter months.’ —A. R. W., 
Hartford, Conn. 


Let ’em Stay Dumb Then! 


” F ALL the cruelties, I can think of noth- 
ing more heartless than wishing human 

attributes (including brains) on happy dumb 
animals, as Robert E. Martin attempts to do 
in ‘ New Proofs that Animals Really Think.’ 

“Mr. Martin, don’t you envy the dog— 
three squares a day for nothing, and a luxuri- 
ous place by the fireside? And think of the 
contented cow—chewing 
her cud and enjoying the 
indoor sport of flipping a 
well-aimed tail in the eye 
of the milker. Which is to 
be more envied—the squeal 
of the delighted hog, or the 
wail of a crying tenor? 

“Yes sir, the more I see 
of dumb animals, the more 
I am convinced that hu- 
man brains cause all the trouble. And the 
more I see of the sum total of human inielli- 
gence, the more I admire the skunk. 

“Yours for letting the pigs be pigs.”’— 
E. D. H., Columbus, O. 


Here’s a Hot One! 
ss EPLYING to ‘R. N.” of London, I will 


say that it is possible to plunge one’s hand 
in molten lead without injury. I used to work 
in a battery repair shop which molded its own 
lead parts from scrap lead. One day when we 
had a pot, about half full of molten lead, the 
boss told me he could plunge his hand into 
the lead without injuring either the lead or his 
hand. To prove it, he plunged his forefinger into 
the hot lead. He waited, however, until the 
lead was considerably hotter than its melting 
point, for fear, probably, that some would 
harden onto his finger and burn him. And he 
didn’t leave his finger in the lead more than 
the smallest fraction of a second. As ‘R. N.’ 
suggests, his skin was tough, due to having 
more or less acid on it all the time.”’—C. W., 


Lockhart, Fla. 

















A Useful Short Cut 


““Q@OME time ago I had a 
really practical mathe- 
matical ‘short cut’ called to 
my attention. I have used it 
a great many times and have 
found it speedy and accurate. 
This system permits the divid- 
ing of a mixed number, the 
whole number being odd, by two,. without 
reducing to fractions or carrying over the 
customary fraction from the divided whole 
number. 
Example: To divide 135¢ by two: 
Process: Half of 13 is 614. Eliminate the 4 and 
we have 6, Now add the numerator and the 





denominator and we have 31. Double the 


denominator and we have 32. 
The 6 becomes the ‘new whole number, the 
added numerator and denominator becomes 
the new numerator, and the doubled denomi- 
nator becomes the new denominator, hence we 
haveasaresult: 635 

It will be noted that this system applies 
only when the whole number is odd. The 
dividing of even numbers with fractions is 
well known to everyone. I hope that this may 
prove of interest to your readers.” — R. W. A., 
Flint, Mich. 


Which Railroad Is This? 


“7 HAVE just read the letter from S. T. R., 
Jr., on the Wright brothers, commenting 
on their contribution towards increasing the 
death rate. 1 am a railroader, and in my spare 
time am a student pilot, and I feel safer when 
I am flying than I do on my regular job. 

“Records show that ninety percent of our 
air accidents are caused directly by careless- 
ness and poor judgment on the part of the 
pilot, and I am convinced that most of the 
other ten percent are due to the same cause. 

“Every case of structural failure I know of 
was caused by excessive stunting shortly 
before (except in the case of obsolete war-time 
ships). It is possible to pull the wings off the 
best plane built, by holding it in a power 
dive and pulling it out sharp enough. A fool 
will always break his neck if you give him rope 
enough, and Heaven does not protect him just 
because he is in an airplane.’—R. M. N., 
Marquette, Kas. 


More Fun for Father 


" PLEASE accept my congratulations upon 
the interesting article relative to model 
railways by Mr. F. D. Ryder, Jr. I believe 
that there is a fine field here which has been 
neglected by both pub- 
lishers and model railway 
manufacturers. As sug- 
gested by Mr. Ryder, 
children, and incidentally 
grown-ups, very soon tire 
of watching a train go 
round and round a circu- 
lar track. However, if 
efforts were made _ to } 
demonstrate that a toy 

can be created in which interest may be 
indefinitely sustained and which is a constant 
stimulus to-the creative instinct, there would 
be a great increase in enthusiasm for this really 
splendid toy.’—T. C. L., Washington, D. C. 
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_ been 
has wanted to break into aviation 


A typical American youth who long 
There are 


STOPPED with my hand on the 


assured by a Curtiss Field official that I 
would be welcome—if the doctor found 


Department of Commerce. 
only five or six of them in New York City. 
They test you with all sorts of tricky little 


door knob. Would that doctor 
find me physically fit? me physically fit. 
ap For years I had pictured myself For three years I had planned, worked, machines. You certainly have my 
and saved to become a flyer. But was 1 sympathy.” 
When I opened the door, I needed a lot 


) 


zooming across the sky ina mail plane 
or a passenger plane, or writing letters of 
smoke a mile high. Since leaving high 
school I had saved enough money to pay 


fit? Were my eyes all right? Was my 
sense of this and that all right? How did I 
know? A student I had talked to at the 


of sympathy. I felt wabbly in the knees, 
queer in the stomach; my heart was rac- 
ing; my hands and feet were cold, and I 


ny be 
stant for the course. I had convinced my field had stirred up those doubts. He had 
— doubting parents that I had chosen the said that the examination was a terror. was perspiring. 
9 ref career for which I was best fitted. What “You don’t go to an ordinary doctor,” A young woman was seated at a desk. 
aia a job that had been! Finally, I had been he had said, “‘ but to one appointed by the Behind her, on the wall, were sign 
17 
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Photographs of the author 
used in this series are 
D. Warren Boyer 


Testing my eye muscles with a phorometer, to 
measure ability to adjust eye focus quickly. 


photographs of famous flyers. Would my 
photograph ever join that collection? I 
gave the girl the slip of paper that had 
been given to me at the field. It read: 
WiiuiaM J. Francis, M.D. 
121 Madison Avenue, 
New York, N. Y. 
Introducing.......... Larry Brent 
Referred by 
Curtiss Flying Service, Inc. 
Rs 6 whtcwmdndhs-oad Student 

The girl said, “Your appointment 
is for four-thirty, Mr. Brent. Dr. 
Francis will be free in a moment.”’ Then 
she began firing questions and writing my 
answers on a long form. My full name? 

**Lawrence Arthur Brent.” 

Permanent address? **Bridgeport, 
Connecticut.” 

Place of birth? “Bridgeport.” 

Date of birth? “May third, 1906.” 

Age next birthday? “Twenty-three.” 

Weight? “A hundred and eighty.”’ 

Height? “‘Six-feet-two.”’ 

‘The girl smiled and said, “Most flyers 
are tall. Your hair is blond and your eyes 
are blue, aren’t they? What education 
have you had?” 

I told her I had graduated froin 
high school. I signed the form she 
had been filling in and looked up to 
see a man with gray hair, gray eyes, 
and a flowing black bow tie stand- 
ing in the doorway. 

The girl said, “This is Lawrence 
Brent, doctor. He has an appoint- 
ment for a student flyer’s examina- 
tion.”” Dr. Francis shook my hand. 
His hand felt warm and dry. Mine 
must have felt cold and clammy. 
He asked if I'd ever flown. I said 
I had not. 

“Never been up in a plane?” 
“No, sir.” 

“Why do you want to fly? 
Adventure? Thrills?” 

I said I had wanted to become a 
flyer ever since I was a kid. 

“Not since Lindbergh flew to 
Paris?” 

“No, sir, I was making working 
models of every new plane that 
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came out when I was twelve. I 
jumped out of my grandfather’s hay- 
mow with an umbrella for a para- 


chute when I was ten.”’ 
“Hurt yourself?” 
“I sat down pretty hard.” 


done since leaving highschool?” 

“IT worked on a newspaper, 
reporting.” 

“Saving your money?” 

“Yes, sir, enough for a 
twenty-five-hour course. I 
want to go on from there and 
become a commercial pilot.”’ 

“Then you want the trans- 

* port examination.” 

“Yes, sir.” 

“Follow me.” 

My heart gave another and 
higher jump. We went through 
a small room and into a large 

one. It was furnished more like a living 
room than a doctor’s office. It must have 
been twenty-five feet square. I looked 
about for the 
tricky machines [ 
had heard about. 
But I saw only one 
strange looking piece 
of apparatus. It 
stood on four long 
black legs against 
the wall. It re- 
sembled a tiny stage 
on stilts; my heart 
sank as I looked at 
it, as though it were 
a gallows. On the 
wall behind it were 
some optical charts. 
At the other end of 
the room a woman 
in white sat at a 
mahogany desk. 

A worried-looking 
man of about thirty 
with nervous black 
eyes came in, whis- 
pered something to 
the doctor, and 
walked out. I 
learned later that 


e%e 


> 






Testing my judgment of distance. Pulling the strings 
moved one of the rods shown on the opposite page. 


He smiled. “What have you 
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the black-eyed man wanted to 
physically unfit—blood prcumel i 
He had returned again and again - 
always his blood pressure flunked hi "4 
Infected tonsils, Dr. Francis believed 
were causing it. The black-eyed man Was 
going to have his tonsils out—and retiers 
again. 


LEARNED that applicants often fail 

because of some defect which can be 
remedied. When it is remedied, they cq 
obtain the doctor’s O. K. to take flying 
lessons. Twenty-five of every hundrel 
applicants fail to pass the physical exam. 
ination. Of those who do pass, only about 
one tenth ever learn to fly. The others 
lack something, perhaps courage, perhaps 
flying instinct, which no machine can test 
I estimated, from these figures, that of 
every hundred men who came to Dr 
Francis for a physical examination, only 
about seven become flyers. The odds 


against me were ninety-three to seven, 
I had a right to feel scared! 







































Dr. Francis backed me against an X-ray machine 
and looked at my heart and lungs on the screen. 


“Sit down in that chair,” said the 
doctor. The chair was beside the desk. 
The woman in white was his technician 
and assistant. She picked up a pad of tan 
tickets and said, “ Your number is 922.” 
She began asking questions in a soft, low 
voice, as if she were trying to put me at 
ease, and wrote down my answers on & 
form much larger than the one the nurse 
had used. 

Had I ever had rheumatism, asthma, 
malaria, and so on? No. How much 
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alcohol did I use? Did I ever take drugs? 


5 she meant medicines as well as 
bay ening drugs. No; I never took 
medicine unless I was sick in bed. The 
technician explained that people who took 
medicine all the time were apt to be 
nervously unbalanced—wouldn’t stand 
the gaff of flying. 

Had I stammered as a growing child? 
No. Did I have dizzy spells? No. Did I 
or had i ever had convulsions? No. Did I 
have headaches? No. Did I walk in my 
sleep? No. Then she shot at me: “Do 

ou remember when you fainted last?” 

“T never fainted in my life!” 


FTERWARD I asked her why she 
had asked those questions. What 

had they to do with flying a plane? They 
were to determine, she told me, whether I 
was or had ever been epileptic. 

“How do you feel when you look over 
the side of a high building?” 

I hesitated. This sounded tricky. I 
told the truth: “Dizzy.” 


“So do most flyers. How is your 
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She laughed. “What kind of dis- 
position have you?” 

I said I didn’t know. 

‘Are you up in the clouds one minute 
and down in the depths the next?” 

I wasn’t and said so. Dr. Francis 
chuckled and said, “ Disposi- 
tion—amiable.”’ I didn’t know 
he’d been standing there all 
this time. I didn’t realize that 
not only my answers to all 
these questions but the way I 
answered them comprised a 
psychological test. The tech- 
nician and the doctor were try- 
ing to find out what made my 
wheels go. What interested me 
at the moment was that every- 
body who came to be examined 
was as scared as I was. Dr. 
Francis said: 

“Even great flyers when 
they come here for their semi- 
annuals are scared. Floyd 
Bennett was always afraid he 
would not pass the eye test, 








memory? ” 

“Pretty good. I remember 
faces but sometimes forget 
names.” 


“Ever find yourself in a place 
and:wonder how you got there?”’ 

“Never.” 

If my answer had been yes, I 
would have been an amnesia 
yictim. It wouldn’t be very 
healthy for a pilot to find him- 
self a mile up in the air and 
wonder how he got there! 

There were other innocent- 
sounding questions. Did I worry 
about anything? I told her I was 
worried right now about passing 
this examination. | 

“So are ninety-nine out of 
every hundred applicants. The 
man who isn’t scared is apt not 
to make a good flyer. Too 
insensitive.” While I was puz- 
zling over this she shot another 
fast one: “What are you afraid 
of?” 

“Snakes!” I blurted. 








The other day I wrote a letter to Mr. 
Brent in which I said: 


And this is what Mr. Brent replied: 


Step by step Mr. Brent will take you 
through his course. My advice is not to 
miss a single installment.—The Editor. 


Brilliant Series 


“Your series is the most 
brilliant description of a pilot’s 
training ever written. It’s bril- 
liant because it’s real. As I read 
I could almost hear the pound- 
ing of the motors and the whir 
of the propeller. I feel sure that 
every one of our readers is going 
to share the thrills you are 
having. Congratulations!”’ 


‘*Thanks for the kind words. 
If readers of POPULAR SCIENCE 
MONTHLY get just a little of the 
kick I’m getting out of learning 
to fly, Pll be satisfied.”’ 

























The apparatus for testing judgment of distance 
—two upright rods, one of them movable. Dr. 
Francis pushed the movable rod to the front or 
rear. Then, pulling the strings in my hands, I 
moved the rod back and forward until it ap- 
peared to be exactly opposite the stationary rod. 


although his eyes were excellent. When 
he started for this office he would try to 
read every sign on the street, no matter 
how small or far away. He worked him- 
self into such a state that when he 
arrived here he felt sure he could 
hardly see anything. But his eyes 
always passed every test.”’ 

I asked him if many flyers failed 
on their reexaminations. He an- 
swered: “No. A few old-timers 
who flew before the Department of 
Commerce took charge of physical 
examinations have defects which would 
prevent them from getting a license if 
they were starting now. These men have 
developed compensations. If they have 
good records they can often obtain waiv- 
ers from the Department of Commerce, 
so that they can continue flying. Cross 
your knee, please.” 

I crossed it. The doctor picked up a 
little hammer with a wedge-shaped rubber 
head. He tapped just below the knee and 





19 







When I had stripped, Dr. Francis took my blood 
pressure and pulse. I was afraid my pulse was 
much too high. And it was! But so is that of 
everyone who takes the physical examination. 


my leg kicked up slightly. “Now the 
other one.” That leg, when tapped, 
kicked up a little, too. My reflexes were 
all right. 

“Stand up. Put heels together and toes 
together. Close your eyes.” 

I did so. ‘‘ Now stand on your right leg 
and close your eyes.” 

I obeyed. My nervousness made me 
feel wabbly. I wabbled a little—but 
didn’t lose my balance. ' 

“Now fifteen seconds on the other leg.” 

When I had done this he had me walk 
down a white line in a rug with my eyes 
closed, then backward to where I had 
started from. 

The doctor asked me if I’d ever heard 
of the whirling chair. 

“Yes, sir. Do I take that next?” 

“You don’t take it at all. The tests 
you ve just finished take the place of the 
whirling chair. We find out more about a 
man’s sense of equilibrium by having him 
stand on one leg and then the other with 
eyes closed than we did with whirling 
chairs. You walked the white line with 
eyes closed to show us whether or not you 
have locomotor ataxia. You haven’t. We 
have found out that your semicircular 
canals are functioning normally and that 
your nervous and muscular response to 
them is normal. The semicircular canals 
are part of the inner ear. They’re filled 
with a liquid and work on the same 
principle as a carpenter’s spirit level. 
When you grow old the liquid thickens 
and your sense of balance becomes poor. 
Old men make poor flyers. Their mus- 


' cular response to upset balance is too slow. 


Turn your chair around, please.” 


HEN I was facing the other way, he 
placed a black disk over one eye and 
told me to read off the letters on the chart 
at the end of the room. It was twenty feet 
away. I could read all but the bottom line 
of letters with each eye. 
“Twenty-twenty for each eye,” he said 
tothetechnician, (Continued on page 176) 
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It may mean life to him! Here a 
member of submarine crew is 
grasping one of the iron lifting 
rings fastened in S-4’s hull. 


NE cold, bleak 
early morning re- 
cently I stood on 
the unprotected 

bridge of the. U.S.S. 
Chewink, mine layer and 
sweeper, as she bored her 
blunt nose into the fretful 
waters off Block Island. 
We had left the submar- 
ine base at New London, 
Conn., for the bay that 
had been selected as the 
scene of experiments by 
which naval experts are 
trying to make the seas 
safer for submarines. 

There were two of us on 
the brid ge— Lieutenant 
Joseph A. Rasmussen, the 
Chewink’s commander, 
and myself. The sharp 
wind that had sprung up at dawn bit 
right through my heavy ulster. My teeth 
chattered. 

Gliding past the last of the black-and- 
red channel buoys, we sighted the U.S.S. 
Falcon, Navy salvage vessel, dead ahead. 
Beside her lay the 233-foot steel cigar 
that was the submarine S-4. I say “was” 
advisedly, for the S-4 is no longer an 
undersea fighter. ‘Today she is a float- 
ing laboratory. Once an undersea coffin, 
the Government dedicated her to a series 
of tests, of which I was to witness the 
first, calculated to find ways of rescue 
when a submarine meets with accident 
far down in the sea. 

My eyes strained against my binoc- 
ulars, I tried to pick up the details of 
the famous pair. A-ship from which men 
dive must remain stationary regardless 
of weather, and so the Falcon, as usual, 


Naval 


aboard the 
salvage ship, inspecting com- 
pressed air machinery and in- 
dicators used in sea diving. 


officers 
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had laid out four 8,000-pound 
anchors. Stout chains were 
attached to the anchors, and 
these, in turn, to buoys. From 
the buoys, eight-inch manila 
rope led starboard and port to 
the Falcon’s forward and after 
chocks, and there were fastened 
to winches. By slacking on one 
rope and hauling in on another, 
the salvage ship was able to 
pull herself into any position 
inside the square marked by 
the anchors. On the submarine, 
at least a dozen men were mov- 
ing in apparent confusion. 
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How They Sank and 
Saved the S-4 


By WILLIAM W. MOSS, JR. 


Suddenly a voice boomed through a 
megaphone from the bridge of the Falcon 

“Chewink, aho-o-o-y!"’ it yelled. “Buoys 
dead ahead—stand off!" 

The warning cry came from Lieutenant 
Commander Palmer H. Dunbar, officer 
in charge of experiments. We halted, 
swung into a wide arc, and dropped 
anchor. Shortly afterward I was aboard 
the Falcon. 

Now I had a chance to observe the S-4 
closely. How unlike a submarine she had 
become! The big, black gun on her 
forward deck was gone. The two peri- 
scopes, too, were missing. The super. 
structure of the conning tower had been 
torn away. Radio mast and aerial also 
were no more, and aft of the conning 
tower a circular steel tower, about seven 
feet high, had been built. This contriv- 
ance was the new escape hatch, designed 
as a means of exit for submarine crews 
trapped under the sea. 


HE submarine lay to the Falcon’s 
starboard. She had red buoys attached 
to each of her ends and a yellow one, 
with the diver’s descending line, in. the 
middle. Long, snaky coils of hose led 
from the Falcon to the S-4. On the sub- 
mersible, these were connected with air 
compressors. The compressors were to 
blow out the water, let into the sub- 
marine’s ballast tanks during the test to 
sink her. A submarine of the S-4 type 
has three main ballast tanks. 
Commander Dunbar and other officers 
explained the details of the forthcoming 
experiment. Aside from the officer in 
charge, there were Lieutenant Norman 
S. Ives, commander of 
the S-4; Lieutenant 
Charles M. Momsen, a 
co-inventor of the fam- 


The submarine S-4 riding beside the salvage ship, just after she was brought to the surface in the 
daring experiment. Between the two vessels may. be seen one of the pontoons used in raising her. 
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submarine S-4 sank with all hands off Cape 
Cod, salvage experts of the navy recently 
sank her again. It was a daring, breath- 
taking experiment, designed to test and prove the 
latest inventions for preventing recurrence of 
undersea disasters. Here an eyewitness gives a 
yivid account of this modern maritime adventure— 
a thrilling story of seafaring men who pitted 
science against the waves to save lives in the future. 


1d N THE anniversary of the day on which the 





ugh a 
' atcon, ous “lung” for divers, and Lieutenant Divers, equipped with fire 
Buoys Charleton Shugg, of the naval Bureau of _ hose, had to descend to the floor 
Construction and Repair. of the ocean, there blast tun- 
tenant “The test is to determine the prac- nels through the mud and sand 
Officer ticability of combining pad-eyes and pon- __ underneath the submarine, and 
halted, toons to lift a sunken submarine,” one then crawl through, dragging 
ropped of the officers told me. “Our hope is to ropes after them. These were 
aboard demonstrate a way of sinking pontoons —_— = 

: toa point just above a sunken vessel, and 
he 8-4 attaching them with huge chains to the 
he had pad-eyes, great steel rings riveted to the 
nm her hull of the submarine. Then, by means 
Pe of compressed air, we mean to blow the 
Super. pontoons free of the water used to sink 
1 been them. In that way, we expect to float the 
al also pontoons, which should lift the submarine 
ning with them.” “ P 
seven The problem in the past has been to — of - end 8 expert divers = 
mntriv- attach chains to sunken submarines. ceapeen gang to the commen ealaalie 
signed Tragic examples of the difficulty and : ; 

a" delay encountered in accomplishing this oe. 
were the cases of the S-51, sunk in 130 a crow tragged in 0 cunien eubasnban. 

F feet of water in Long Island Sound after 
alcon’s colliding with the SS. City of Rome, and attached to steel cables which, in 
‘ached that of the S-4 herself, rammed and sunk turn,were shackled to anchor chains, 
y one, by the’ Coast Guard Destroyer Paulding the links of which weigh ninety 
in. the in 102 feet of water off Wood End, Cape pounds each. The anchor chains, 
se led Cod, near Provincetown. Not a soul fastened around the sunken sub- 
e sub- sunk with either ship was saved. Sal- marine, were used to lift it. Some 
th air vaging of the subs, changed into huge idea of the difficulties encountered 
sy to steel coffins, took weeks. may be gained from an incident 
, sub- during the raising of the S-51, when 
yrsten a diver fell into the hole he was 
+ type aia 3 ‘ “re digging with the fire hose. In 
fi -_ ~~ oS order to save himself from certain 
— . death, he had to turn the stream 
— upon himself and literally blow himself 
== to the surface! 
sal Amid the clamor of public indignation 

ws that followed the two disasters and the 
enant futile attempts at rescuing lives, numer- 
oe ous suggestions were made. Some were 


worthless; others plausible. One of them 
was that pad-eyes would eliminate the 
anchor chain problem. No tunneling 
would be necessary, because there would 
be the big rings to which the diver could 
attach his chains, and the lifting of a 
sunken submarine would become a matter 
of days instead of weeks. Four of them 
were riveted by straps to the S-4, two on 
each side of the water line, just fore and 
aft of the conning tower. 

It was 8:35 a.m. by my watch when the 
S-4 made her experimental dive. The 
skies were still overcast, the waters 
choppy. It seemed an appropriate setting 
for the grim anniversary we were silently 
observing. For, though no one on the 
Falcon mentioned the fact, we all knew 
that it was just a year since the S-4’s 
disaster at the bottom of the sea off 
Provincetown. 

Water was let from the Falcon into the 
submersible’s ballast tanks. Slowly she 


The climax of the test—the gray nose of the S-4 rising from the sea in the glare of 
the floodlights. Slowly it mounted until it reared thirty feet out of the water. This spec- began to settle. In fortunate contrast 


tacular photo was taken from the salvage ship just as the submarine reached the top. to her tragic (Continued on page 158) 
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oo.-.|UN 
WEEK 
THEAIR 


By MAJOR 
H. A. ERICKSON 


Army Air Corps, Reserve 


e HE’S dropping her 
gas!” 
From the great air- 
plane, soaring less than 
a mile overhead, torrents of 
gasoline, glistening in the California 
sun, poured down like sheets of rain 
in a summer cloudburst. Then the 
plane glided smoothly out of the sky 
to a perfect landing on the Municipal 
Airport field at Los Angeles. It was a 
large, blackbodied Fokker with yellow 
wings, on each of which a huge black- 
and-gold question mark proclaimed 
the identity of the ship and its heroic 
crew. 

Five men stepped out of the roomy 
cabin, tired, happy, deaf for two hours 
to the plaudits of the multitudes that 
pressed about them. For nearly a 
week—from a Tuesday morning to the 
afternoon of the following Monday— 
they had soared, day and night, in the 
Army Fokker plane Question Mark 
(“?”) to set a new endurance record 
for all aircraft. 

Not once in 150 hours had the rub- 
ber-tired wheels of their great plane 
touched earth. Fed with gas every 


oe 


wth 


The crew stepping from the Question Mark at the end of the record-breaking flight. Left to right: Sergt. 
Roy Hooe, Lieut. Elwood R. Quesada, Lieut. H. A. Halverson, Capt. Ira C. Eaker, and Maj. Carl Spatz. 
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Refueling the Question Mark in mid-air, through a 
thirty-foot hose dropped by supply plane flying above. 











Above: Gasoline hose and petcocks 
aboard the refueling plane. Left: In- 
terior of the Question Mark showing 
funnel for receiving gasoline supply. 





few hours from a tiny re 
fueling plane, it had sur- 
passed every heavier-than- 
air craft’s mark for en- 
durance, and those of all 
dirigibles as well. But the 
machine’s amazing mark for 
endurance had been sur- 
passed by the dauntless 
Army crew—Major Carl 
Spatz, commanding officer; 
Capt. Ira C. Eaker, Lieuts. Harry A. 
Halverson and Elwood R. Quesada, and, 
lastly, Staff Sergeant Roy Hooe, charged 
with the care of the motors. 

For more than six days these men had 
literally made their home in a spot shared 
only with the birds and the clouds— 
three. quarters of a mile to four miles 
above the earth. Even so, they were not 
wholly isolated from friends and relatives 
onearth. Fast planes sped between them 
and the ground, like aerial messenger 
boys, with telegrams and written notes. 
Meals were “‘sent up” —a Sunday dinner, 
the day before they landed, included 
such fare as soup, fried chicken, pota- 
toes, fresh peas, celery, ice cream, and 
coffee. When a pilot wearied he went aft 
to sleep in a comfortable bed, while one 
of his fellows took the controls for a 
turn. Only bitter cold prevented an 
intended bath for the crew. Even medical 
supplies were delivered by airplane when 
one of the crew suffered a minor injury; 
and a new win- (Continued on page 163) 
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etting the Type by Wire! 

















Latest High Speed Robot 
Puts the News in Print 
While It’s Sizzling—Why 
You Can Read about Big 
Events of the Day 
As Fast as They Happen 


Almost 


By 
JOHN E. LODGE 














N THE year 1438, at Strassburg, 
Germany, Johann Gutenberg la- 
boriously put beside each other a 
number of small, wooden, hand- 

carved blocks. Covering them with a 
thin film of ink, he carefully placed them 
in a primitive wooden press, laid a piece 
of parchment over them, and pulled a 
lever. When he took the parchment out 
it bore in Latin the words: “In the be- 
ginning God created the heaven and 
earth.” The art of printing, lost with 
the collapse of ancient Chinese civiliza- 
tion, was rediscovered and introduced to 
medieval Europe. 

A few weeks ago, at Rochester, N. Y., 
Frank E. Gannett, owner of a string of 
newspapers, threw the switch of a tele- 
graphic instrument. Instantly, two type- 
setting machines of the latest and most 
intricate design, standing across the 
room, were put into simultaneous mo- 
tion. Untouched by human hands, each 
machine began to set type! The latest 
development of the printing art thus was 
successfully demonstrated. 

More than 100 publishers, editors, 
scientists, and business men saw a man 
play upon a keyboard, resembling that 
of a typewriter, while humming linotype 
and intertype machines, which a set of 
electrical resistance coils had placed 

“140 miles away,” actually reproduced 
words as fast as he could spell them out 
on the keys! 

This marvelous new invention, called 
the “‘teletypesetter,’ eventually may 
permit one man to set in type the stories 
of the world’s events in the composing 
rooms of a thousand widely scattered 
newspaper plants. 

It not only will save labor, but is de- 
signed to aid in placing news of the day 


Why your news- 
paper tells of the big 
fight almost while it 
is happening—in 
the press box with 
telegraph and radio, 


Soon sports reporters 
may actually set 
their stories in type 
by wire with the tele- 
typesetter, at right. 








before the public as soon as possible after 
it happens. 

Modern newspapers, especially those 
issued in metropolitan centers, are com- 
plex and efficient organizations. After 
attending, for example, a major football 
game in the autumn, you are met as you 
struggle toward the exit by a shouting 
newsboy who hands you a still moist and 
ink-smelly copy of a newspaper contain- 
ing the score and a detailed account of 
the contest you just witnessed. If it 
occurs to you at all to think of the feat 
performed by the paper it is, most likely, 
just to say to yourself, ““Those news- 
paper fellows surely do work fast!” 

True. But quick and skillful labor 
alone would not do the trick. The 
real solution of this familiar mystery 
lies in the use of every known mechanical 
device to place the paper at your disposal 
with the utmost speed. And so the news- 
papers are watching with tremendous 
interest the experiments made with the 
teletypesetter. 

How does it work? Come with me to 
the Rochester Times-Union plant, where 
the astonishing test is in progress. In 
one corner of a brightly lighted room the 
sending operator quietly manipulates 
the keys of a machine resembling an 
electrical typewriter. Across from him— 
an electrical distance of 140 or, if you 





TRANSMITTING 
DISTRIBUTOR 


will, 1,400 miles—the two great type- 
setting machines, untouched by human 
hands, are whirring smoothly. 


As the operator plays his “inaudible 
tune,” the keys on the typesetting ma- 
chines move quickly, as if pressed down 
by ghostly fingers. 

The customary thing happens in the 
machines. Little matrice brass 
molds of the letters—drop into their 
places. Swiftly and noiselessly, levers 
move and the cast lines of type, each the 
width of a newspaper column, slide into 
“‘sticks” to be assembled later into col- 
umns and these, in turn, into pages. 





HE operator, punching the keys of 

his electric typewriter, perforates a 
tape, seven eighths of an inch wide, each 
group of perforations corresponding to 
a letter or numeral. The tape operates 
the telegraph by sending electrical im- 
pulses which, at the receiving end, pro- 
duce exactly the same perforations in a 
tape device slightly larger than the send- 
ing apparatus. This “receiving tape” 
takes the place of the linotype operator 
as it is fed mechanically into the type- 
setting machine. 

As the test progresses, the guests dis- 
cuss the potentialities of the new printing 
marvel with Gannett. and Walter W. 
Morey, of East Orange, N. J., its inven- 
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tor. Gannett declares that the teletype- 
setter will work more rapidly than an 
expert linotype operator. And any 
typist can operate the sending device. 

Both at the sending and receiving 
ends, machines decode the perforations 
and typewrite them. Thus the serider 
sees the copy he is wiring and the person 
in charge at the other end also has a 
chance to read it. When errors occur 
corrections can be made. 

At present, the process of getting news 
into type involves the services of at least 
six persons. The new machine thus 
would eliminate four workers, besides 
saving much time. 


IME-SAVING is a consideration of 

utmost importance to metropolitan 
newspapers, especially those appearing 
in the “‘afternoon”—meaning from nine 
A. M. until six Pp. M.—in from eight to 
fifteen different editions! The paper 
that first gets news “‘out on the 
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street” sells most copies. Thou- 
sands of dollars are spent to ob- 
tain even a minute’s advantage 
in this continuous race to get 
news to the public first. 

What happens, for instance, 
in the plant of a great newspaper 
when details of a world series 
baseball game are received? 

Arrangements have been 
made for special telegraph wires 
from the ball park to the news- 
paper. Because news of the 
game’s progress must appear as 
quickly as possible after each 
inning, these special wires are 
not run to the editorial offices, 
as usual, but directly to the com- 
posing room, where the type is 
set. Speedy telegraph operators 
sit at their keys right beside the 
linotype operators or hand- 
setters. The so-called “‘run- 
ning” story of the game is set 
by machine; the box score by 
hand. 


S EACH player goes to bat, 
A. the writer in the ball park 
dictates the plays to a telegraph 
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operator by his side. The opera- 
tor flashes it to the newspaper 
office. The telegrapher at the 
receiving end quickly translates the 
Morse code on his typewriter. He then 
passes the copy to the sports editor, who 


has left his customary domain to make . 


his temporary headquarters in 


With a linotype machine automatically clicking type into 
print, the editor studies the news on a perforated tape. 


of public interest. Few newspaper 
readers are aware that reviews of plays, 
concerts, and operas are sent into the 
newspapers by telegraph. 





the composing room. The edi- 
tor reads the copy. “ He checks 
up his box score, then hands it 
to the typesetters. These put in 
the type, changing the score 
and running story continually as 
the game progresses. 

Meanwhile, the sports editor 
writes the headlines, changing 
them as the plays demand. 
Thus score and story are kept 
right up to every play and, in 
the last inning, the “third out” 
completes the box score and it 
is only a matter of minutes to 
send the paper to press. 

‘The same elaborate prepara- 
tions and processes prevail in 





Publishers and engineers examining perfo- 
rated tape which replaces linotype operator 
as it is fed into typesetting machine. Walter 
W. Morey, the inventor, is at extreme right, 


In New York some of the newspaper 
plants are located in the old downtown 
section, too far from the theatrical dis- 
trict to permit reviewers to return to the 
editorial offices after a play or opera, so 
the critics “‘file” their articles by tele- 
graph. The same conditions are respon- 
sible for the fact that newspapers some- 
times have printing plants at as many as 
three ‘strategic points in different parts 
of a city, to which duplicate and tripli- 
cate type molds are rushed from head- 
quarters before each edition, and 
whence the papers are distributed at top 
speed. 


HE newspapers, always quick to 
avail themselves of the latest ad- 
vances in science and invention, realized 
early that radio was to play a big part in 
the dissemination of news. Most metro- 
politan dailies today possess high-class 
radio receiving equipment. Do you 
remember noticing, during the last 
Presidential campaign, the line: “The 
following is a complete stenographic 
report of the address made by Senator 
So-and-so at this afternoon’s session of 
the Houston Convention,” and wonder- 
ing how it was possible for 








jaeee| your favorite newspaper to be 


out on the street with a full 
verbatim report of the speech 
about the same time the par- 
ticular session closed? 

Well, this is how it was done: 
The paper placed stenographers 
in relays before the radio re- 
ceiving set and made them take 
all announcements and speeches 
verbatim. The relays consisted 
of from six to eight girls taking 
only 500 words at the time. 
While their colleagues relieved 
them at the loudspeaker, the 
stenographers typed the copy, 
which in this manner was pla 
in front of the editor, “copyread,” 








covering football games, prize 
fights, and all other fixed events 


Receiving apparatus for setting type by telegraph. Eventually it 
may permit one man to set type in scattered newspaper plants. 





headed, and printed by the 
time the session came to a close. 
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en the Sun Grows Cold~ 





While scientists watch, the furnace of the sun slowly burns itself out. But its shattered atoms, hurled 
into space, return as energy in the form of electrons for a new sun to supply heat for future ages. 


a HEN the stars grow old and 
the sun turns cold,”’ what will 
we of the earth turn to for our 
supply of energy? A question 

which fascinates scientists as well as lay- 

men and stirs the imagination by 
possibilities it opens up. 

“Grow a new sun!” is part of the 
startling answer of Professor Robert A. 
Millikan, of the California Institute of 
Technology. By the time the human race 
needs it he believes we shall have another 
sun to draw energy from and, meanwhile, 
we may have learned how to capture and 
harness the energy of cosmic rays poured 
upon the earth from interstellar space! 

When Millikan speaks, the world of 
science takes notice. Winner of the Nobel 
Prize for his work with electrons, regarded 
as one of America’s two foremost 
physicists and one of the half dozen great 
mterpreters of science today, he com- 
mands the respect of his fellow-scientists. 
When I met him at the annual assembly 
of the National Academy of Sciences I 
was much interested to observe the def- 
erence which every scientist present paid 


to his opinions on every topic discussed. 

That’s why I asked him what he thinks 
about the universe. Where are we going 
here on earth, how fast are we traveling? 
How far have we come and how long shall 
we be on the way? And this is what 
Millikan thinks: 

“We have learned within the last half- 
dozen years,” he said, “through studies in 
radioactivity, that this world of ours has 
in all probability been a going concern, in 
something like its present geological 
aspects, for more than a thousand million 
years, and hence that the human race 
probably can count on occupying it for a 
very long time to come, say another 
billion years. 

“Disasters that can befall mankind 
merely because of erroneous conceptions 
of the nature of the world in which we live 
are well illustrated by the historic record 
of miseries that came upon the earth in 
A.D. 1,000 because of the widespread be- 
lief that it was coming to an end at that 
time,” he said. “I venture the estimate 
that the knowledge that man probably 
has another billion years ahead of him, in 


= NEW one will be born!” 

says the famous discov- 

erer of cosmic rays. Here 

Dr. R. A. Millikan tells of 
the future fate of man on earth. 
If you’ve ever wondered where we 
are going, and how long our little 
planet will last, you'll read with 
unusual interest this interview 
with a great American physicist. 


By 


FRANK PARKER STOCKBRIDGE 


which there is a possibility of his learning 
to live at least a million times more wisely 
than he now lives, is likely to have a much 
larger influence upon human conduct 
than either the airplane or the radio.” 
Positive proof that the earth is a billion 
years old is found in radium-bearing 
rocks, Millikan explained. Radium has a 
known duration of life, in the course of 
which it gives off emanations, some of 
which evolve into lead. Lead so derived 
has a different atomic weight from 
“natural” lead. Uraninite, a radioactive 
mineral found in the Black Hills of South 
Dakota, contains this radium-derived 
lead, and exact measurement of its 
quantity and atomic weight, checked by 
geologists, physicists, and chemists of the 
highest standing, has been accepted by 
scientists as proof of the earth’s age. 


HIS atomic disintegration of radium 

has set up much speculation among 
scientists as to the possibility of extending 
the same process to other elements, and 
many amazing calculations have been 
made as to the amount of energy which 
could be obtained once humanity dis- 
covered how to pry electrons loose from 
their atoms, a process which would 
amount to annihilation. 

According to J. H. Jeans, an English 
astronomer, that is what is going on 
throughout the universe; the sun and all 
the stars we can see are constantly dis- 
integrating to produce radiation, but this 
annihilation takes place only in matter of 
a heavier atomic weight than uranium, 
which is the heaviest known on earth. 
The youngest stars, Dr. Jeans believes, 
are composed of elements of which we 
have no knowledge. 


F WE could apply this principle of 
annihilation to our familiar elements 
we could accomplish marvelous results. 
‘A ton of coal provides energy enough to 
drive an express locomotive for an hour,” 
says Dr. Jeans, “but the annihilation of 
a ton of coal would provide enough energy 
for all the heating, lighting, power, and 
transport in Great Britain for a century!” 
Millikan agreed with Jeans, but went 
much further. 
“The process of radioactive disin- 
tegration can take place only in the case 
of a very few (Continued on page 140) 








AT OE tree 

















yy. 


Scotty Allan, driver of Alaskan sledge dogs, 
with two of his huskies. ‘‘In a bad jam,” 
he says, “‘I’d rather have dogs than men.”’ 


- OW does it feel to face death?” 
-I don’t know why that ques- 

tion always makes me want to 

laugh. People ask it often 

enough. Probably it’s because the person 
who asks it doesn’t realize that a fellow 


hasn’t time to think how he feels when wars 


he’s hanging on by an eyelash and ex- 
pects every moment to be chucked 
into eternity. 

What I do know is that in a bad jam 
I really believe I'd rather have dogs 
around me than men. In a crisis a good 
dog can think twice as fast as the average 
man; he is brave, and his judgment never 
blows up. For example: 

I heard the voice of death on a biting 
cold afternoon in April, 1910. 

**Whoo-ish-hhh!” was what it sounded 
like—a sort of terrible whisper. 

Any man who has stood on the brink of 
a thousand-foot precipice with a snow 
avalanche breaking away right under his 
feet to plunge him to the rocks far below 
will know how desperate I felt at a 
that moment. There wasn’t time 
to think. There wasn’t anything 
to grab for. It was just one of 
those million-to-one bets that my 
life was coming to a swift and vio- 
lent end on the side of a high Alas- 
kan mountain and that my crushed 
body would be buried so deep in 
the flying snow that people wouldn't 
find it until late the following sum- 
mer—if they ever found it at all. 

I have my team of ten husky dogs 
to thank for the fact that I can still 
tell the yarn of what happened on 
that day. 

It was right in the middle of the 
1910 Alaska Sweepstakes. This 
famous race was held at Nome 





looked as if I h 
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Jack leaped for my 
throat. I met him in 
mid-air, clutching 
with bare hands at 
the soft woolly skin 
about his open jaws. 


« 
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every year. The course was 410 miles 
long, Nome to Candle and back, over sea 
ice and mountain, through bitter cold and 
heavy blizzards. It was a man’s job to 
drive it, if I do say so myself. 

I had never had a better team. We hit 
a great clip on the out-trail, making 
Candle, 205 miles north, in nineteen hours 
and forty-six minutes. That includes 
time out for resting and feeding; which 
shows what a killing pace we traveled. 
We led the bunch. 

On the way back I was still leading. It 
ad the race cinched. As 
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The gallant little fellows pulled until their bellies nearly 
touched the ground. Talk about your cheers! To see 
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COTTY ALLAN- 


Master of the 
Frozen Trails 


Tells His Own Story to 
FITZHUGH GREEN 


there was over $130,000 up I felt pretty 
good. 

Then I got it in the neck. I was taking 
a short cut over the hog-back of a wind. 
swept mountain. I suppose the bitterly 
cold wind that was blowing made me 
want to get off that exposed place. But 
I had some trouble taking the dogs near 
the edge so I could hurry down. 

They had better sense than I did. 
We were racing along the crest of 

° huge drift. I doubt if it ever 
melted even in the summer, 
A few feet to one side was the 
vertical face of the moun- 
tain. 

Suddenly I heard that 
awful ‘‘Whoo-ish-hhh” of 
packed snow breaking loose. 
My heart stood still; I knew 
what it meant. I didn’t fed 
orthink or even worry. Iwas 
too sure it was all up with me 

Not sothe dogs. They were 
old campaigners and knew 
as well as I that we were 
probably doomed. But they didn’t give 
up, not for a single instant. 

Before I could open my mouth to yell 
they swerved. In a flash they had yanked 
the sledge and me twenty feet nearer 
safety. Then, as we began our giddy fall, 
they dug in with their toes and even their 
snouts. 

That incredibly quick jump by the dogs 
saved my life. For had I been out on the 
edge we should have fallen twice as far; 
and there wouldn’t have been enough 
snow to cushion our bodies when we 
landed on the rocks far below. 

As it was we dropped only about two 
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five little dogs out-pull two big, heavy dray. horses! 
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™ feet straight down. From a 
ee _ rolled fo the bottom. I was 
pe but I knew I wasn’t killed. 
When I got my wits together I scraped 
the snow out of my eyes and mouth and 
untangled myself from the wreckage. 
Five dogs were up sniffing at me. Three 
1e were badly hurt, and two were ready for 
the undertaker. ; ee 

But due to the quick thinking of my 


. dogs I lived. Moreover, with my wreck 
* of a team, I finished the race and came in 
second to boot! . 

Don’t think, however, that just because i 
you own @ dog he’s going to stand by you 
the way that grand team stood by me. 
The dog must first recognize you as his 
master. He shouldn’t fear you; he must 
respect you, and be gladly ready to obey 
-ou the instant you speak. 

You can’t beat such faithfulness into a 


dog 


to 


EN 











It pretty A few years ago . “~ I 
; knew in Nome brought a dog 

is taki mgt - 

a wane to me _ he eS \ Dog teams at Nome, Alaska. Through bitter cold and 

bitte rly most dangerous : ¥ \ » “ blinding blizzards, these sturdy little animals carry on. 

lade me — Ke \ 

ce. But Down went Jack into the snow again, 

Og near I on top of him with all my weight. After 

id a short struggle he began to relax. Up 

. al Seay = again I got; and again he came for me. 

leon wes After I had thrown him to the ground 

it ever oy. three times he quit. I hadn’t ° 

summer, hurt him one mite; but I had 

Was the shown him who was boss. 

/ moun- “Come here, boy,” I com- 

d manded gently. ' 

h” that His belly scraping the snow, 

of he crawled to where I stood. I 

t per The packed snow broke. As we began our fall the dogs dug in with patted his head. 

In’t fed inate toe and yanked the sledge nearer safety. We dropped 200 feet! Picky ot nee 

+ Iwas ie We Jack.” 

vith me, “Nearly killed the last fellow who “All right, old skate,” “47 ~~ 3. Slowly he stood to 

icy were owned him,” he declared. “‘I wish you'd Itold Jack. “‘ We'll have y POE ASR, his feet and wagged 

| knew chloroform him, Scotty.” it out right now.” in ei wah his tail. Then sud- 

c= It was a good-looking dog, too—strong, At that he sprang for * ®) denly he gave a look 

nt give keen, well-built. But there was a defiant my throat. But I had wh | over his shoulder at 
look in his eye as he stood there, chained carefully stationed myself just clear Wea the rest of the team 

to yell and muzzled. of his lead line. When it jerked him Ay <E as if to say: 

yanked “All right, I'll take him,” I said. up short in mid-air I seized him by his st “Well, this isn’t a 

a The dog’s name was Jack. He was a_jowls. Using all the strength of my arms bad guy after all!” 

idy fall, bad actor, all right. He raised Old Nick and shoulders I twisted him over and Jack became one of 

en their in my kennel and wanted to kill every landed him on his back in the soft snow. the greatest sledge dogs 
other dog in the gang. He watched me This threw him into a mad fury. of the North, and my most loyal friend 

he dogs out of the corner of his eye when I was It had to be a fair fight or I wouldn’t until he died of old age. 

on the around, just waiting his chance to show’ make my point. SoI sprang forward and You can’t be around dogs long without 

as far; me what he thought of all men. I guess unhooked him before he could come for seeing a lot of dog fights. There are a 

enough he'd been pretty badly used ever since me again. hundred reasons why one dog attacks 

1en we he was a pup. Again I met him in mid-air, clutching another, and not the least of these is the 

After four days I harnessed him. My with bare hands at the soft woolly skin pure joy of battle. 
ut two wife was scared he’d get me. But I know on either side of his jaws before he could Strange to say, the greatest dog fight 














dogs well enough to see when trouble was 
coming. On purpose I didn’t have my 
whip in my hand. I think that puz- 
tled Jack. He’d never before seen a 


get his teeth in my throat. It was dan- 
gerous work, but I had done it before and 
knew where to grab. 


I ever saw wasn’t in Alaska at all, but in 
France. But they were Alaskan dogs 
doing the fighting. 

I was a block away when I heard 
the uproar. Two dogs good and mad, 





man try to handle him without beat- 
ing him up first. He was going to 
wait and find out what my game was 
before he started anything. 

Soon as he was hooked on the tow 
line he began to make a racket. I 
went up and cracked him lightly on 


dogs than Scotty Allan. He 
is called the greatest master 
and racer of sledge dogs in Alaska. 


N‘ ONE knows more about 


snarling and screaming at one 
another, can make a pretty good row. 
You have no doubt heard as many 
as three or four going after one 
another. If so, you may be able to 
imagine what this fiendish noise I 


fe nose with my glove. They have been his companions heard was like, when I tell you it 
“Shut up, you idiot,” I told him. in raging blizzards and when came from the throats of more than 

He came for me like a wolf. His death was near. His feats of four hundred dogs! 
teeth snapped a half inch short of my daring in the All-Alaska Sweep- Think of it—over four hundred 
hand, which I jerked away just in stakes, the dog classic of the - dogs all locked up in the same com- 
arly time. The rest of the team were all north, form an amazing drama. pound and all screeching at. once 
) see for finishing him off then and there. while they tried to tear each othér to 


rses! 








But I quieted him with a word. 





stetieneeeeeel 





pieces! (Continued on page 178) 














Dr, Eugene Lyman 
Fisk, Life Exten- 
sion Institute: ‘We 
can live longer. Old 
age is a disease.’’ 
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A 
Dr. W. H. Hobbs. 
University of 
Michigan: ‘“Hu- 
manity has surviv- 
ed three ice ages.’’ 


Prof. Harlow Shap- 
ley, Harvard: ‘“‘Fif- 


teen hundred million 
million miles.” 


cel 







Prof. Henry Fair- 
field Osborn. Elected 
president of the 
Association. 








Willis R. Gregg, U. S. 
Weather Bureau: 
“Weather reports for 
flyers along airways.” 


Ir. John J. Abel, 
Johns Hopkins: ‘‘Syn- 
thetic insulin, diabetes / 
cure, has been made.” 


Dr. Franz Boas, 
Columbia: “Man 
originated some- 
where between Italy 

and Java.” 

Prof. Edward G. 

Boring (left), Har- 

vard: “Fights are 

good for science.” 
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Science Takes Stock 
of Its Conquests— 


NEW concept of the extent and 
dimensions of the universe, 
the announcement of the dis- 
covery of a method of isolat- 

ing chemical substances in the blood 
which has heretofore defied research, 
reiteration with new proofs of the 
doctrine of human evolution, a more 
detailed estimate of the age and the 
composition of the earth, and a heated 
discussion of the scientific concept of 
the Deity, were features of the recent 
eighty-fifth annual meeting of the 
American Association for the Advance- 
ment of Science, in New York. 

Nearly five thousand scientists, 
most of them university professors, 
attended the meeting. The results of 
research in a hundred different lines of 
scientific endeavor for the year were 
reported and debated. The most 
striking developments at the meeting 
are summarized here. 


@Q 
ASTRONOMY 


pe galaxy of which the earth is a 
part is about fifteen hundred mil- 
lion million miles across, Professor 
Harlow Shapley, director of the Har- 
vard College Observatory, announced. 
A galaxy is a complete system of stars 
and planets. Ours contains about ten 
billion stars. But there are thousands 
of independent galaxies outside of our 
own, some appearing as spiral nebulae, 
some as Magellanic clouds. Our own 
universe is from five to twenty times 
as large as any other visible through 
the most powerful telescope so far. 
The most distant galaxies are more 
than a hundred million light-years 
away; that is, it takes a hundred 
million years for their light, traveling 
186,000 miles a second, to reach us. 
Set down in figures this is about 
586,569,600,000,000,000,000 miles! 

When the new 200-inch telescope 
for the California Institute of Tech- 
nology is completed many new uni- 
verses four times as far away probably 
will be discovered, said Dr. Walter S. 
Adams, Director of the Mount Wilson 
Observatory. Stars of the twenty- 
fifth magnitude will be visible. The 
light which comes to earth from such 
a‘star is about what would come from 
a candle 41,000 miles away. The new 
telescope also will enable astronomers 
to make a weather map of Mars. 

The climate of the moon is even 
worse than that of the earth, Edison 
Pettit ana ovth B. Nicholson, of the 
Mount Wilson Observatory, reported. 
At noon the temperature rises to 265 
degrees, but as the sun sinks it drops 
at the rate of more than seventy de- 
grees in twenty minutes, until it gets 


down to 196 below zero, cold enough to 
freeze alcohol. 


HEALTH 
(y= E people get rid of the superstition 


that there is a normal limit of seven. 
ty years to their lives they will live longer 
said Dr. Eugene Lyman Fisk, director of 
The Life Extension Institute. There jg 
no such thing as physiological old age, he 
added. It is a disease and is always caused 
by disease. Time has nothing to do with 
the hardening of the arteries. He pre. 
dicted that endocrinology, the science of 
the action of the ductless glands, will help 
prolong the average of human life. 

For isolating hormones, the active 
principle secreted by the ductless glands, 
Dr. Oliver Kamm, chief of chemical re. 
search of Parke, Davis and Co. of De 
troit, received the association’s annual 
prize of $1,000. One of the hormones 
secreted by the pituitary gland at the 
base of the brain enables the body tissues 
to retain water, he said. Fat persons 
have too much reaction to this hormone; 
they should drink less than thin folk. 

Professor John J. Abel and Dr. H. 
Jensen of the Johns Hopkins School of 
Medicine reported they had been able to 
make crystalline insulin, a remedy for 
diabetes, synthetically in the laboratory, 
Insulin is the hormone secreted by the 
pancreatic gland. 

Knowledge of the action of the duct- 
less glands may save society $10,000,- 
000,000 a year by eventually eliminating 
the nine million defectives who are ab- 
normal because their glands do not 
function properly, Prof. Rudolph M. 
Binder of New York University told the 
Association. Application by sociology of 
knowledge of the ductless glands, he said, 
might enable the world to understand 
geniuses and recognize military heroes 
*‘for what they are, physically and men- 
tally unbalanced individuals.” 


i 


CHEMISTRY 


HEMISTRY can make anything out 

of anything, apparently. Dr. Charles 

H. Herty, adviser to the Chemical Foun- 
dation, Inc., estimated that the produe- 
tion of valuable materials out of former 
wastes has progressed to the point, where 


the utilization of forest resources will - 


increase by 200 percent, through the 
manufacture of synthetic products from 
wood wastes in the lumber business. 
Factories have been established for the 


manufacture of paper and other products ° 


from waste cornstalks. Pyroxylin lac- 
quers, now universally used for finishing 
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American Association for the Advancement of Science, 
probably the world’s greatest body of leaders in research, re- 
cently held its annual meeting in New York City. Just what 

did its many reports and discussions mean to you and me? To 


help 


you grasp their real importance, the editors of POPULAR 


SCIENCE MONTHLY present here in brief, understandable terms the 
frst complete bird’s-eye view of outstanding achievements re- 


vealed at the meeting. 


motor cars, resulted from the need for 
using UP the immense stocks of smokeless 
wder left from the war. 

Organic chemistry 1s teaching the 
farmer to make the lower forms of life, 
bacteria and molds, work for him, said 
Dr. Edwin E. Slosson, Director of 
Science Service. They pay better than 
ordinary livestock. By the aid of these 
microorganisms sawdust or waste molas- 
ses, combined with ammonia made from 
the air, all sorts of fats, protein food- 
stuffs and flavors have been made. 
Chemical research has shown many ways 
to increase the growth and value of food 
plants and animals. 


@ 


PHYSICS 


“T)ALLOON juice” is being mianufac- 

tured in interstellar space, Dr. A. A. 
Noyes of the California Institute of Tech- 
nology, retiring president of the A.A.A.S., 
announced. An atom of helium, the 
gaseous element first discovered in the 
sun, he explained, is composed of four 
protons, or nuclei of hydrogen, and two 
electrons, which are something else 
again. The effect of such a combination 
would be an enormous release of energy, 
Dr. Noyes said, and the penetrating 
cosmic rays recently measured by Milli- 
kan and Compton give evidence of 
originating in that combination some- 
where in outer space. 

Atoms of many substances are con- 
stantly disintegrating, Dr. Noyes said, 
but it takes some a long time to do it. 
Certain atoms have a half-life of billions 
of years; others disintegrate completely 
in a fraction of a second. 


a 
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ANTHROPOLOGY 


| MAKE the formal indictment against 
godlike, erect-walking man_ that 
every bone in his skeleton testifies to his 
descent from the mud-crawling reptiles of 
the coal swamps,” Professor William K. 
Gregory of the American Museum of 
Natural History, thus threw down the 
gauntlet of the evolutionists. Man and 
the higher apes came from the same 
stock not many million years ago, he 
asserted, but it has taken perhaps 300 
nillion years to develop a mobile face, 
and, through tree-climbing, serviceable 
hands and feet. Man’s ability to walk 
erect, Dr. Gregory believes, made him 
“a peculiarly inquisitive and acquisitive 
animal, using his front feet for the pur- 
pose of helping himself liberally to every- 
thing in sight.” 

Dr. Franz Boas, of Columbia University, 


Here’s the world of science at a glance. 


estimated that somewhere between 500,- 
000 and 1,000,000 years marked man’s 
existence so far, but would not fix the 
place of his origin closer than “‘some- 
where between Italy and Java.’ Dr. 
Ales Hrdlicka of the Smithsonian In- 
stitution, however, declared that much 
more excavation and research was 
needed before we could say definitely 
where and when man originated. 

It was a good thing for man that 
the ice age forced him to “hole up” 
in winter, declared Professor Henry 
Fairfield Osborn, new President of the 
Association. For it compelled him to 
invent clothing, implements, tools, to 
discover fire, and enabled him to de- 
velop art, languages and mythology. 
Dr. W. H. Hobbs, of the University 
of Wisconsin, asserted that humanity 
survived three “ice ages,”’ in which a 
large part of the earth was covered 
by glaciers. 

Dr. Charles P. Berkey, of Columbia 
University, a member of the Andrews 
expedition to the Gobi desert, reported 
finding tools made of jasper corre- 
sponding to flint tools made by Euro- 
peans from 40,000 to 200,000 years 
ago. Twenty thousand years ago de- 
scendants of those ancient tool makers 
are believed to have crossed from Asia 
to America and developed a civiliza- 
tion of their own. 


PSYCHOLOGY 


OWS between scientists are a good 
thing for the progress of science, 
Prof. Edward G. Boring, director of the 
Harvard Psychological Laboratory, 
told the Association. Scientific prog- 
ress begins by someone calling some- 
one else a liar, and so putting it up to 
the one whose theory is challenged to 
make good or admit he is wrong. 

Dr. Knight Dunlap, of Johns Hop- 
kins University, who has been called a 
liar by fellow psychologists for saying 
that the way to break a bad habit is 
to repeat it consciously and frequently, 
deplored present methods in psycho- 
logical research, resulting, he said, in 
isolated and fragmentary knowledge 
which leaves fundamental problems 
unsolved. He would have the Federal 
Government establish a national psy- 
chological laboratory, free from prej- 
udices and fads, where long experi- 
ments could be carried to completion. 

“Timing” is more important than 
“form” in every kind of athletics, 
said Dr. Coleman R. Griffith, director 
of research in athletics and associate 
professor of psychology in the Universi- 
ty of Illinois. Some boxers, golfers, ten- 
nis playershave (Continued on page 174) 


Dr. A. A. Noyes, 
California Institute 
of Technology. 
Retiring President 
of Association. * 


Amer. 


Dr. Charles P 
Berkey, Colum 
bia University 


“Jasper tools from 


the Gobi desert.’ 


Tufts Colleg 


Prof. W. K. Gregory, 
Museum: 
“Man came from a 
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Prof. Bailey Willis, 
Stanford: ‘‘C on- 
tinents are 
founded on the 
earth’s blisters.” - 


pee 















Dr. Ales Hrdlicka, 
Smithsonian 
Institution: ‘‘We 
don’t know where 
man came from.”’ 


Dr. Harry Eimer 
Barnes, Smith 
College: ‘We 
need a new 
concept of God.” 
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Capt. O. C. LeBoutillier— 
A Famous Sky-Writer 


POPULAR SCIENCE MONTHLY 


Tells of His Job 


OOR old McMullin—he certainly 

got the ears kidded off him that 

time. But he had it coming to him. 

Imagine an experienced sky-writer 
going up and writing backward! 

Iam asky-writer. You know what that 
is, of course. One of those fellows who 
give city folks cramped necks while they 
watch him twist and loop. Every time he 
loops he traces another letter with white 
smoke that spurts from the tail of his 
plane. 

Such was the show New York saw when 
it discovered that the city was 300 years 
old and decided the way to celebrate it 
was to have a jubilee. So the streets were 
draped in bunting, flags fluttered from the 
towers, and up went McMullin, an Eng- 
lishman, to sky-write about it. 

About 10,000 feet up he leveled off and 
started writing. Crowds in the streets 
stopped to watch him, then gasped. He 
apparently had gone crazy, because he 
was tracing the cryptic message: 








He never knew it! At least, he didn’t 
when his plane came down and stopped at 
our hangar on Curtiss Field, N. Y. 

“How'd it go?” I asked him, not know- 
ing what had happened. 

“All right. ‘Air’s a bit bumpy, but a 
nice blue sky. Guess I'll call up the boss.” 

The “boss” is Allan J. Cameron, presi- 
dent of the Skywriting Corporation of 





NE of aviation’s most pic- 

turesque figures, Capt. O. 

C. LeBoutillier, R. A. F., 

tells here of his experi- 

ences in the spectacular game of 

sky-writing. His is a story of 

adventure and dare-deviltry, 
seasoned with humor. 

Known as “‘Boots,”’ Le Boutil- 
lier is an American who served in 
the British Royal Air Force. As 

‘a war pilot he won the coveted 
Distinguished Flying Cross. He 
was Miss Mabel Boll’s pilot on 
her attempted trans-Atlantic 
flight from Newfoundland and 
recently was selected by Mrs. 
Anne U. Stillman as co-pilot of 
her plane, the North Star, for a 
nonstop flight from Pernam- 
buco, Brazil, to New York. He 
has been a sky-writer since 1926. 
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Far above cj 

tops, the aky-wrige 
plane streaks Acton 
the blue sky, tracing 
in mile-long letters of 
smoke a Message 
read by hundreds of 
thousands of People 
below. The smoke 
forms a billowing 
rope forty feet thick, 


Captain LeBoutillier, veteran sky-writer, in 3 
the tight-fitting cockpit of his speedy plane, 


America, which holds the sky-writing pat- 
ents for the United States. 

“Hello,” asked McMullin, “how did 
you like the show?” 

What Cameron said I don’t know, but 
I could hear the telephone receiver mak- 
ing the curious rattling noises it does when 
someone at the other end is talking in an 
exceedingly animated tone. McMullin 
came back with the reddest face I ever 
saw onaman Then the story came out— 
and we haven’t let h'm forget it yet. 

It takes queer incidents like that—and 
every now and then some odd accident 
does happen—to make clear the inside 
stuff of sky-writing. Not everyone real 
izes for instance, that if a sky-writer 
splashed his message on the sky right-side 
to, from his viewpoint (as McMullin did, 
for instance), the man on the street 
would not be able to read it—unless he 
stood on his head. So the pilot writes 
backward, with the aid of a little chart 
attached to his dashboard; and, when you 
read the message from below, it looks.alll 
right. Incidentally, we have a patent on 
writing backward! bi 
b pore professional sky-writer is 8 

trained aerial acrobat.. He can scoot 
across the sky in a cockleshell fighting 
plane, at a hundred miles an hour or more, 
writing backward as he goes. This, of 
course, while he looks at his chart. If he 








= 


os = | wit,’ we sky-writers areamongthe dawned on him and he 
drollest fellows on earth. A long message hovered for a second or 
Ove city roe simply can’t be sky-written, and onthat two, undecided. Watch- 
he SKy-witig fact hangs a little story. ers next saw the tiny 
streaks acto ' 7 plane turn tail and scud 
long fens HEN the Prince of Wales visited away as fast as it could 
a reste, New York City several years ago, go for Long Island and 
y hundreds of Cameron suggested it would be a nice the landing field. 
ae” = People gesture to sky-write a welcome. “Hello, There's nothing a pilot 
< billown Wales” was what he proposed. Everyone can do when he runs out 
ty feet thict thought it a splendid idea except one of of smoke. He’s simply 





tch the dials on his dashboard and 


a pa on his chemical tanks as well, he plane weaving a message 
oe a good sky-writer. — and then, in the middle 
“a sky-writing plane carriers, or should of a letter, the smoke 


two hundred pounds of the chemi- 

that produce smoke when it takes the 
‘That is just about enough for a short 
= sky message. If “brevity is the 


our pilots—Capt. Cyril Turner, the first 

writer in the world. Turner, an 
Englishman himself, was doubtful about 
the propriety of addressing the heir to the 
British throne in such a typically Ameri- 
can way. He called up the British Consul 


and asked his advice. . mishap. 
“Ahem,” replied the Consul. “I Sky-writers do not 
really don’t know that that would do. In carry erasers. If a word 


fact, I don’t think that it would do at all. 
Let me see. I have an idea. Suppose you 
write this — ‘ Wel- 
cme his Royal 
Highness the 
Prince.’” 

Any p ilot at- 
tempting to write a 
phrase like that 
probably would 
run out of fuel, let 
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N. Y. Spectators saw his 


stopped. Collyer traced 
two or three more let- 
ters, not realizing his 
plight. Then the truth 


“out of luck.” An in- 
describable feeling of 
helplessness comes over 
him and he flongs to 
speed as far as possible 
from the scene of the 


is misspelled the only 
thing to do is to cross 
out the offend- 
ing letter. Once 
Collyer pulled a 
stunt like that 
over San Fran- 
cisco, as I recall 
_ it. He had reach- 
ed the fifth letter 
when the throngs 

















31 





alone smoke. Esti- perma ee, i. ag = oe with ag erg a 
. . mule above New yYyorkK s rapers. ote how 
ng pierre wind es enaied enh Gee Gale Seed: 
stretch out twenty- 
vriter, in fve miles in the Writing backward, knew he did it on purpose, so he was re- 
y plane, dy.  Regretfully “he pilot is guided by warded by some coveted publicity in the 
. chart, seen just be- A ie 
Captain Turner ex- Suan gautae ait Maiti newspapers. I don’t know of an incident 
plained he couldn’t ment board above. where a sky-writer accidentally mis- 
fll quite such a spelled a word. It could happen, of course, 
iting pat- large order and the project was aban- but it’s unlikely with a diagram in front 
doned. of him. 
‘how did . , } 

F A motorist feels foolish when he runs The dotted loops show the turns and twists HEN I made my sky-writing début 
now, but out of gasoline, it isn’t hard to imagine — had Sees ry ee a I felt like an actor appearing for 
ver mak. how a sky-writer feels when his smoke the first time—and probably that goes 
loes when gives out while thousands are watching looking on began to snicker and nudge for every novice. Not that you do your 
ing in an him. One of life’s darkest moments for elbows. Collyer was spelling ‘““Lucky” _ first turn over a city. That would be too 
{cMullin one sky-writer—Capt. C. B. D. Collyer, with two “k’s.”’ uncertain altogether. Many a good pilot 
e I ever who met his death not long ago in a cross- Undismayed, Collyer finished the word, _ falls flat as a sky-writer. So the first try- 
me out— country race against time—was during went back and crossed out the extra ““k” out is over the flying field. Up goes the 
yet. an advertising campaign over Brooklyn, with a trail of smoke. Only a few of us novice with his smoke all ready and starts 
1at—and to write. 
accident On the ground, observers draw a 
e inside little diagram to show him his 
one real- faults when he comes down. For 
-y-writer instance, the first time his writing 
ight-side may slant “downhill” and a little 
lin did, practice will enable him to level it 
» street up. It’s a curious thing, by the 
nless he way, that a pilot’s handwriting 
t writes doesn’t resemble his sky-writing 
le chart in the least; he may pen a short, fat 
hen you hand and sky-write in long, slim 
ooks all letters. 
tent on Even experienced sky-writers 

ma practice a message they are |going 

: to write above a eity—or, perhaps, 
r is & just a few letters of it; some of the 
n scoot difficult combinations. Long mes- 
fighting sages are not the only ones |that 
r more, can’t be sky-written; sometimes the 
This, of Just before he takes off, the sky-writer tests his “‘smoker’’ by short puffs. Note the long tube, connected to word is impossible to trace because 
. Ifthe the motor’s exhaust, which discharges the hot chemical, smoke, sky-writers’ “ink,’’ just behind rudder. t he (Continued on page 138) 
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son Was An Editor 


But He Was Thrown Into the River for Being Too 


“Snappy — Dramatic Episodes from His Crowded Life ie 


. OBLE, kindly servant of the 
United States and benefac- 
tor of mankind, may you 
long be spared to continue 

your work and to inspire those who 

will carry forward your torch!” 

Thus spoke the President of the 
United States over the radio to Thomas 
_ Alva Edison one night a few months 
ago, when the great inventor received 
a medal voted by Congress for a life- 
time of inventing, which brought us 
to “The Age of Electricity.” 

Almost three quarters of a century 
before, this same Thomas Alva Edison 
heard reference to a “‘torch” under far 
less auspicious circumstances. At 
that time the constable of the little 
town of Milan, Ohio, Edison’s birth- 
place, held young Edison by the scruff 
of the neck while he lectured him on 
the danger of matches, while folks 
stood in the public square waiting for 
the officer to apply the lash. 

Edison, then five or six years old, 
was being made “an example of.” 
While playing in a barn he had started 
a fire which got beyond his control so 
quickly that he was lucky to escape 
with his life. The punishment was a 
whipping in the public square as a 
warning to other boys, and a lesson 
to “‘ Al,” as he was called in Milan. 


O DOUBT the constable had a 

good time whipping young Edi- 
son, as he probably considered the 
lad “‘wuthless.” A teacher of the 
Milan school a short time before had 
spoken of the boy as being “addled,” 
while others in the town regarded him 
as mentally unbalanced and likely to 
end on the gallows. 

Fire has played an important part 
in the life of the world’s greatest in- 
ventor. It was a fire—the second in 
which he was vitally involved—that 
cost Edison -his hearing. He was 
working as a newsboy on a train of 
the Grand Trunk Railroad between 


Port Huron and Detroit, earning money 
to buy materials for experiments in 
chemistry, in which he had become in- 
terested when he was eleven years old. 
Edison got permission to use part of the 
baggage car as storeroom for his papers 
Soon, however, he trans- 
ferred his chemical “laboratory” from 
his mother’s cellar to the car, where he 
Here 
also he set up a secondhand printing 
press and began publishing a newspaper 
which he called the Weekly Herald, be- 


coming the first publisher of a newspaper 


and candies. 


found time to pursue his studies. 


printed on a train. 





One day a stick of phosphorus rolled 





By JACK O’DONNELL 


Edison in his late twenties, when he 
was launching his first inventions. 


scientist, Edison has been placed 

on a pedestal. And rightly so. 
He has done much to make our lives 
easier and happier. For more than 
half a century POPULAR SCIENCE 
MONTHLY has reported and inter- 
preted his accomplishments to the 
American people. 


Prentiss more than any other 


And so we are pleased to publish - 


this delightful story of the man 
whose name is a symbol of our age. 
It reveals him in a new and human 
light, yet explains the undying flame 


that leaped barriers and climbed | 


to the heights.—THE EDITOR. 


from a shelf and fell to the floor. In a few 
minutes the car was on fire. The conduc- 
tor rushed in with a pail of water and 
quenched the fire. The “skipper,” a 
hot-headed Scotchman, boxed the lad’s 
ears so severely that the drums were 
injured. This injury ultimately resulted 
in Edison’s almost complete loss of 
hearing. 

Edison lost his job as newsboy. Dis- 
couraged, he made his way back to Port 
Huron, Mich., where his parents then 
lived, and again set up his laboratory and 
printing office in the cellar of the family 
home. Edison liked the editing business 
and might have grown up to be a Greeley 





or a Dana had it not been for an irate 
reader. It seems that Edison Was per. 
suaded by a chum to change the 

of his Weekly Herald to The Paul 
and to make it a snappy journal of per. 
sonalities rather than a reliable news 
agency. 

But Edison was ahead of his times 
Michiganders proved a sensitive, j, 
sentful lot. One day The Paul Pry 
ried a story about a hypersensitive 
young man of the city which set the 
gossips tongues wagging. That nj 
the young editor was rudely togsa 
into < coms waters of the St. Chair 
River. e hypersensitive yo 
did the tossing. a 2 

This experience dampened Edison 
enthusiasm for a journalistic career, 
Soon he gave up the paper and turned 
to chemistry and telegraphy & 
clusively. 


HILE a newsboy an incident had 

occurred which turned y 
Edison’s thoughts definitely 
electricity. Onemorning in the summer 
of 1862 while cars of the train on which 
he worked were being switched about 
at Mount Clemens, the little son of 
J. U. Mackenzie, the station agent, 
was playing in the gravel on the main 
track. Suddenly Edison saw one & 
the cars which had been “kicked” 
out of a siding coming down the main 
line with nobody on it. Directly inits 
path was young Mackenzie. Edison 
dropped his newspapers and dashed 
to the lad, picked him up, and hi 
himself and his charge off the 
But Edison failed to get entirely clear, 
and a wheel of the car struck his heel 
Both lads fell into the gravel alongside 
thetrack, cutting their faces and hands 

Mackenzie, senior, admired the 
of the young newsboy. He to 
teach Edison telegraphy as a reward 
for his heroism. The newsboy at 
ranged to spend considerable time 
with Mackenzie, and after his dis 
charge devoted from twelve to eighteen 
hours a day at the key. It wasn’t long 
until he was so proficient that he was 
given the regular operator's job at Port 
Huron. 

It was while working on the next job— 
the telegrapher’s position at Stratford 
Junction, Canada—that LEdison’s i 
ventiveness first asserted itself. At that 
time a rule on the Grand Trunk railroad 
required all telegraphers to send the sig- 
nal “‘six’’ to the train dispatcher’s office 
every hour during the night, the object 
being to assure the dispatcher that all 
operators were awake and on the job. 
This hourly (Continued on page 167) 
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Stratford 
son’s I- 


1 the sig- eer A es 


Drawn especially for Porputar Science Montaty by B. J. Rosenmeyer 


Thomas A. Edison, Genius of a Golden Age 


By his hundreds of useful inventions, including the incandescent lamp, he has led the world to a new era of electric marvels. 
This remarkable portrait shows him as he is today, still at work at his desk on the quest of new inventions, still preserving 
the unbounded enthusiasm and vision of youth which have won for him the right to be called “benefactor of mankind.” 









































No . dentist bills for the queer 
porcupine anteater of Australia. 
It has no teeth. But its back is 
armed with quills. And when fright- 
ened, it rolls up into a spiny ball. 








The feathers fly. Two well-fed turkey 
cocks, meeting in battle, stage as much 
grandstand play as a pair of clumsy heavy- 
weights. Lots of fuss but small damage. 


ore ¢ got s* 

With a warty complexion and teeth protruding 
beyond all reasonable limits, the wart hog of 
Africa is called the ugliest animal in the world. 





In the crocodile family, even the newborn 
babies are cranky. This cute little fellow 
from Java, having his first good look at 
the world, is snapping his jaws at a finger 
which is being poked in his direction. 
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Queer 
Ones 


TRANGE faces from 
many corners of the 
animal kingdom are 
brought to you here by 

our photographers, together 
with odd antics and thrilling 
battles among the beasts, 
birds, and insects—A surpris- 
ing snake that robs hen- 
roosts—a lizard that can out- 
climb a human steeplejack 


Meet Some 





































You might look like this, too, if you had 
a great South American condor strutting 
about on your shoulders. The bird, 
named Peter, is one of the most vicious 
residents of the London zoo. Yet Miss 
Anderson Parsons has so won his con- 
fidence that when she whistles a lively 
tune the huge bird starts to dance a jig. 
















In a clinch. When two long-armed 
praying mantes step into the ring, it’s 
a long and thrilling fight to the finish, 





Human ssteeplejacks mey envy 
gecko the lizard which, with suction 
disks on its toes, climbs up walls. 


Imagine trying to swallow a football, and 
you'll appreciate the feat of the Dasypeltis, 
African snake, shown here swallowing a hen’s 
egg much larger than its own head. Inside 
the snake’s throat are spinelike teeth, at A 
and B in photo at left. These break the egg. 
















Marc, 1929 





Ng-armed 
Ting, it’s 
he finish, 





Cave dwellers among the birds. These 
so-called burrowing owls of North 
America keep house in the burrows of 
prairie dogs. Sometimes rattlesnakes 
live with them in the same abode. 





envy 
stion 
falls, 


How would you like to have a leopard for a 
playmate? Just to prove that the spotted 
beast can be the most amiable of pets, 
W. H. Rogers, of New York City, sticks 
his hand in the big cat’s mouth and greets 
you with a smile. But never before dinner. 


Those fluffy neckpieces-women used to 
wear were made of the wonderful 
feathers of this queer bird, the African 
marabou, a large member of the stork 
family. Because of the great value of 
the long, soft feathers under the wings, 
the birds have been hunted almost to 
extinction. A few fine specimens, how- 
ever, may still be seen in the zoos. 
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Like some sinister demon of mythol- 
ogy, the toad sits beneath a pair of 
toadstools, leering at the world. This 
remarkable close-up photograph ex- 
plains why the ancients dreaded the 
toad as possessing an “evil eye.” 


a 


What is it? It’s a ‘‘swoose’’—the only one in: 
the world—a cross between a Canadian goose: 
and an Australian swan. This queer bird lives 
in the Franklin Park Zoo, Boston, and its 
favorite dish is—believe it or not—bananas! 





















































From the wilds of South Africa 
comes this fierce snake-eating bird. 
Even the most deadly reptiles are 
said to fear him, for, when hungry. 
he eats ’em alive, poison and all. 







Taking the babies out for a stroll. This pair of 
three-months-old lion cubs from the jungles of 
Nigeria, Africa, are as playful as pups, and so 
harmless that even a small child leads them 
about on a leash at the London Zoo. But wait 
until] the little fellows’ voices change to a roar! 




















This curious salamander, 
the axolotl, belongs to one 
of the queerest tribes in the 
world, Ordinarily they are 
like tadpoles, swimming in 
the water. But sometimes 
they lose their gills and, like 
this one, crawl out on land. 


An American football game 
might seem tame to sport 
fans in India after witness- 
ing an exciting head-on 
collision between a pair of 
tough-skulled rams. Here’s 
a picture lesson for guards 
and tackles in the science 
Bae of bucking the enemy’s line. 
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Stealing the Sea’s Salt 


F ALL the oceans 
were dried up, they 
would leave enough 
salt to form a tower 

a mile square and 4,- 
500,000 miles high, or 
to build a continent 
fourteen and a half 
times the bulk of Eu- 
rope above water! The 
pictures on this page 
show a remarkable sal- 
vaging plant on San 
Francisco Bay, Cali- 
fornia, which puts the 
sun to work to steal 
some of this vast treas- 
ure for everyday use 
by evaporating water 
from the Pacific Ocean. 






























pany on San Fran. 
cisco Bay, ang 
pond of sea water 
being evaporated, 
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Piled un the banks of the evapo- 
ration pond, the crystallized salt 
from the sea resembles great ridges 
of snowy ice. Each cubic foot of 
brine at the saturation point yields 
about nineteen pounds of salt, 




















One of the electrically driven 
wheels used in pumping water 
from the Pacific Ocean into 
evaporation ponds, where the 
sun draws off the water and 
the salt crystals are deposited 
from the brine. The ocean 
water at this point contains 
about four percent of salt, 
which is being reclaimed for 
use on our dinner tables. 


| Left: The yearly harvest. 
When the sun has done its 
work, the crude ocean salt, 
} taken from the evaporation 
ponds, is washed and piled 
by these machines, then sent 
to the refinery to be freed 
of any impurities and made 
fit for human consumption. 


These great compressed air tanks are 
employed in refining the ocean salt. 
The crude salt, as it is gathered from 
the evaporation ponds, is contami- 
nated largely by sodium sulphate, a 
bitter soda. This is removed first by Transported from the evaporation ponds in 
drying it into a fine powder, then blow- : dump cars, the sea salt is piled in the open, 
ing this powder away with compressed then taken to the refinery as needed. This 
air, leaving the coarser salt. The After refining, the sea salt is ground and screened, then California plant covers about 600 acres, and 
latter is about 98 percent pure so- placed in bags and cartons to be shipped to all parts of the is said to produce about 2,000 tons of salt ina 
dium chloride, or commercial salt. United States. Here is a corner of the plant’s stock room. year—all by putting the sun’s heat to work. 
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° Firemen Show How They 
Ives Saved Rescue Victims from a 
Burning Building with 
Help of a Neckerchief 


Manca, 1929 


To carry a tire victim to safety, the fireman 
ties the man’s right knee and wrist together 
with scarf and slings the body over his shoulders, 
as above and at left. This leaves both hands 
free to grip ladder or carry ax and lantern. 


Simple scarfs or neckerchiefs, like those worn by 
Boy and Girl Scouts, have become important life- 
saving equipment of American fire fighters. Boston 
firemen demonstrate here some of the ninety-odd 
ways the scarf may be used for rescue work, 


From a room on an upper floor, a 
fireman overcome by smoke is 
rescued. by a comrade. Crossing 
the victim’s hands and binding 
them with a neckerchief, the res- 
cuer shoves his head through the 
loop formed by the arms, and 
carries the limp form on his back. 


Two saved from death at once— 
a double rescue made possible by 
a neckerchief. The fireman holds 
one victim on his back by tying 
the encircling arms with a flut 
knot. This gives rescuer use of 
both arms to grasp the second 
victim and carry him to safety. 


Another way of car- 
rying an unconscious 
victim from a burn- 
ing building. Here 
the fireman has tied 
the kerchief around 
the man’s body. 
Many of the 50,000 
neediess deaths in 
the United States 
Left: How the neckerchief is tied each year might be 
in a “Tommy Atkins bandage” to prevented, Red Cross 
bind a broken jaw until a hospital authorities say, if 
can be reached. The firemen say ¢very person carried 
it is a perfect “nonskid’’ bandage a neckerchief for 
for head injuries. When used as a_sifirst aid, and knew 
tourniquet, to stop loss of blood, how to apply it in- 
the kerchief saves numerous lives. stantly in emergency. 


A badly injured person may be saved much suf- 
fering and possibly further injury while being 
carried to an ambulance by tying and supporting 
injured limbs: The kerchief likewise is useful in 
an emergency as a splint, to bind broken bones. 








Plants S 










The “studio director,’’ George E. 
Stone, focuses camera and lights 
on a group of his plant “actors.’’ 


HAT no human eye 

can see—the move- 

ments of a plant as it 

grows—the all-seeing 
camera reveals in the modern 
wonder of speeded-up movies. 
In the latest developments of 
this process, the entire life 
history of a plant, including 
even the spreading of its roots, 
is caught upon a film by an 
automatic camera in an elec- 
tric studio. 

In his Los Angeles labora- 
tory, George E. Stone, pioneer 
in plant photography, has de- 
veloped the technique of the 
process to an amazing degree. 
Under powerful lamps the 
growing plants are the actors in 
this unique drama, while an 
automatic motion picture 
camera governed by a time clock winks 
at them from time to time and engraves 
an indelible picture of each stage in 
their career. 

To indicate the principle of the proc- 
ess, a homely illustration suffices. From 
day to day a person may not notice the 
growth of the baby of the family; yet, 
when the observer returns home from a 
long trip, the child seems to have gained 
immensely jn stature. So, in his plant- 
photographing room, Stone takes pictures 
of the plants, not continuously but at 
regular intervals that may be one minute 
or twenty-four hours apart, according to 
the subject, Meanwhile the plant has 
grown enoygh to show a difference. 
Imagine trying to use up a reel of film in a 
camera where it advances only three 
quarters of an inch, the length of a single 
picture, a day! 

But if taking the pictures is a tedious 
process, it is not so with showing them. 
When the finished film is projected at 
normal speed, sixteen pictures a second, 
spectators see a plant’s lifetime run off 
before their eyes. Some idea of the way 
the film is accelerated may be gained 
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Amazing Dramas from 
the Lives of Flowers 
and Trees Enacted on 
the Screen— How New 
Camera Automatically 
Films Opening Buds 
or Breathing Leaves! 





Typical plant movie films. At the left, reading up, an oxalis reveals how it 
unfolds its leaves. Center: An ambitious begonia that grew right out of 
the picture. Right: Roots creeping through the soil in search of food. 


from the fact that if one exposure were 
made in the laboratory every four hours, 
it would take two and a half days to 
expose enough film to’be shown in one 
second on the screen. 

Sometimes the plants fool the camera 
—and grow right out of the picture, as 
an ambitious begonia plant did in the 
center illustration. A choice flower bud 
occasionally opens outside of the picture; 


.or it may fail entirely to open, while 


another opens out of sharp focus. It is 
necessary to outguess the plant to get a 
successful movie; and sometimes special 
charts of a fast-growing plant’s previous 
growth are made before the specimen 
poses for its portrait. 

A branch of a prune tree bursting into 
blossom, a cluster of oxalis leaves opening 
in the sunlight, and a mass of root 
tendrils seeking food in the soil are among 
the principal characters in a new film of 
the plant world that Stone is preparing. 
Another is an oak tree trunk that swells 
and shrinks daily, as revealed by a record 
that it traces upon a delicate measuring 
instrument. And there are tree leaves, 
too, which obligingly “breathe” through 
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tar in the Movies 
















Setting the master clock which con. 
trols the photographing of the 
plants at prearranged intervals, 


their tiny pores before the 
camera, and turn themselves 
away from the sunlight when 
it becomes too intense. 

Stone’s remarkable new ap- 
paratus avoids the unnatural 
expedient preyiously used in 
taking such pictures, of grow- 
ing the plants in artificial 
light. A greenhouse especially 
designed for photographic work 
is his laboratory. Seeds and 
plants grow in a box at the 
center of this small glass room. 
The camera stands a few feet 
away, with powerful electric 
lamps on each side. 

At short intervals along the 
glass roof are roller curtains, 
their cords attached to a 
“master” line. The entire 
set-up of lamps, camera, and 
curtains is controlled by an elaborate 
time clock and control mechanism on a 
special shelf above the door. 

When the timer calls for a picture, 
there follows an impressive demonstra- 
tion of automatic machinery. There is 
a click from the time clock and a 
whirring noise of an electric motor. 
Slowly the curtains are drawn over the 
windows and the room becomes dark. 
Another click, and suddenly the room is 
flooded with man-made sunlight from a 
$,000-watt bank of lamps. All this takes 
but a second, 


Ye the motion picture camera starts. 
It takes a single picture. Then the 
electric lights go out. The roof curtains 
roll back. Sunlight pours in again. The 
plant grows on, undisturbed, until the 
next picture. 

Without human attention, this electric 


camera goes on taking pictures for days 


or weeks at a time, until it contains a roll 
of film that shows the growth of the plant 
from start to finish—a roll that will be 
run off on the screen in a few minutes’ 
time. 
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JTOCKINGS 


OR rare and fleeting beauty, the 
snowflake remains unchallenged 
by the artistic hand of mah. 
Every one is a fragile master- 
piece of Nature’s craftsmanship— 
yet its real form would go unnoticed were 
it not magnified thousands of times. 
With the aid of a powerful microscope 
and a camera, Wilson A. Bentley, of 
Jericho, Vt., in forty-four years has 
captured more than 4,000 of the elusive 
patterns. His newest and most striking 
snowflake photographs are reproduced on 
this page. No two are ever alike. 
Strange likenesses appear in the crys- 
tals, when they are enlarged from -_. 
four to 3,600 times! In the first of the 
five snowflakes pictured at the top of the 
page, for example, you may discern the 
hidden outlines of bluebottle flies. The 
second resembles an old-fashioned clock. 
Human figures lurk in a third. The fourth 
suggests a workbasket filled with stock- 
ings ready for darning, while the fifth is 
like a piece of delicate needlework. 
Bentley’s photographs have been 
bought by lacemakers seeking new de- 
signs. ‘They have inspired jewelers to 
create new settings for precious stones 
and suggested novel patterns for wall 
paper. Once Bentley even sold snow- 
flake photographs to a cracker manu- 
facturer for models! 
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Some of the 4,000 crystal patterns photographed by Mr. Bentley. What strange likenesses can you find in them? 
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Airport Lights Sunk in Ground 


Lines of electric lamps, embedded in the —— 
ground so airplanes can run over them with- 
out danger, and radiating like spokes of a 
wheel from the center of an airport, are the 
latest idea for signaling wind direction and 
guiding planes to safe landing at night. 
Lieut. John §. Donaldson, of Jamaica, 
N. Y., is the inventor of the new beacons. 


The new floodlight and its inventor. 
Within the glass case on wheels may 
be seen the fou.teen powerful lamps. 


The Airplane Junk Yard Arrives 


A sure sign of the popularity of air travel is this unique 
airplane junk yard in Los Angeles, Calif., where Arrigo 
Balboni buys up smashed planes and sells the parts. 
Here you can buy anything from a turnbuckle to a 
motor. The idea originated when Balboni cracked up 
his own plane and sold the parts for what he could get. 


Airplane Service 
Stations, Too 


Just like driving up to any 
roadside auto service sta- (7 
tion—you fly down to the || 
new airport service station | 
of the Aero Corporation of 
California, at Los Angeles, 
and there you can have 
your plane washed, greased, 
oiled, or repaired. The 
photograph at the right 
shows a plane being bathed 
and overhauled. This is 
said to be the first public 
station of its kind, and 
dozens of piane owners 
already have taken ad- 
vantage of its facilities. 
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Keeping Pace with Aviation 


Laying a “‘Carpet of Light” 
Above is a spectacular demonstration of a re- 
markable new floodlight designed by C. A. B. 
Halvorson of the General Electric Company to 
spread a ‘‘carpet of illumination” over an air. 
port at night. Powerful beams from fourteen 
lamps of 3,000,000 candlepower are kept with- 
in four feet of the ground to avoid dazzling the 
eyes of landing pilots; yet the light is bright 
enough to read by. The lamps are set in a 
glass case mounted on a wheeled platform, 


When Army Blimp 
Takes Gas 


The unusual oe 
above shows the U. S&. 
Army blimp 7C-8& being 
inflated with helium gas 
from one of the gigantic 
new Army tank cars de- 
scribed in last month’s is- 
sue of Porurar Science 
Montnry. On the car are 
mounted three tanks with 
a capacity of 206,000 cubic 
feet of helium under pres- 
sure of 2,000 pounds to the 
square inch—enough to fill 
the blimp. But it takes 
twelve carloads to inflate 
the huge Los Angeles 
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America’s Largest Passenger Plane—Foghorns to 


Guide Air Liners—New Ideas for Flying Safety 


at Hasbrouck Heights, N. J., 

and more are soon to follow, 
the Fokker Aircraft Corporation re- 
cently announced. ‘These 
craft, with a wing spread of 
a hundred feet, will be the 

transport planes in 
America. They will be used 
on several of the new trans- 
continental lines now prepar- 
ing for operation. 
miThe ones can be equipped 
as aerial sleepers for night 
flying, accommodating six- 
teen berths. A buffet meal 
will be served from an elec- 
tric kitchen, and the plane 
has a special navigating cabin 
below the pilot’s cockpit. 

Four propellers, powered 
by as many motors, are ar- 
ranged in tandem fashion— 
one directly behind the other .- 
at each side of the plane. 


MERICA’S first thirty-two pas- 
Az: plane is under construction 


And Out You Go! 


EN the pilot pulls 
the lever of a new para- 
chute releasing device, pas- 
sengers in an airplane have no 
option as to whether they will 
go or stay. Out they go, 
through trapdoors in the bot- 
tom of the plane, each one 
equipped with an individual 
parachute that opens auto- 
matically and lowers him safely to earth. 
The device, which is being manufac- 
tured by a Trenton, N. J., firm, is intend- 
ed to relieve a pilot of the responsibility 
of attempting to land a seriously disabled 
craft. Hitherto pilots have complained 
that in case of accident they cannot use 
the parachutes with which they are regu- 
larly equipped until the safety of the 
passengers is provided for—and the pas- 
sengers, even if they have parachutes, are 
too timid to jump with them. 

Now, if necessary, the pilot will unlock 
asafety lever that controls the new device 
and automatically drop out the passen- 
gers—either singly or all at once. When 
the last one is out, the pilot jumps. 


A Foghorn for Airships 


AT foghorns may serve airships as 
well as vessels of the sea was demon- 
strated recently at Camden, N. J., where 
a new type of horn mounted on a city 
roof top guided the dirigible Los Angeles 
in a series of tests. The dirigible re- 
sponded by flashing a light when it heard 
the sound. Eventually, according to the 
inventors of the horns, it is planned to in- 
stall one at each of an airport’s four cor- 
ners, each sounding a different note, so 
that an air pilot approaching in the fog 
will know what course to hold to as he 
nears the field. 
Unlike foghorns of the sea, the mam- 
moth new sound projector casts a narrow 
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A breath-taking moment during recent test flight of a new Hawker torpedo 
plane in England. With one wing almost grazing the ground, the great 
fighting ship banks low over the flying field. Beneath the fuselage may be 
seen a 2,000-pound torpedo which, it is said, could, sink a battleship. 


beam of noise that resembles the beam of a 
searchlight, and helps an air pilot to 
check his direction. The horn is twenty 
feet long and ten feet wide. 


Plane Plants Grass Seed 


OW grass seed may be planted from 
airplanes. Recently a 1,000-acre 
field in Coos County, Oregon, was success- 
fully seeded from the air, at a third of the 
expense of hand seeding, and an excellent 
stand of grass obtained. ; 

The plane flew over the field at seventy 
miles an hour, 500 feet above it. A lever 
in the hand of the pilot released seed from 
a specially designed hopper and allowed 
it to fall evenly upon a strip of land ninety 
feet wide. Following the successful ex- 
periment, large areas along the Pacific 
Coast may be similarly planted this year. 


*‘“No Smoking’’—But 
They Do 


IGHTED cigarette stubs dropped 
from planes by aerial smokers con- 
stitute the newest and oddest of fire haz- 
ards, according to the National Board of 
Fire Underwriters. In wheat fields and 
stubble beneath air routes along the Pacific 
Coast between Los Angeles, San Fran- 
cisco, Seattle, and Portland, as well as in 
the timberlands, there is grave danger of a 
serious fire from aerial incendiaries. 
Despite “No Smoking” signs in the 








planes, the dropping of burning cigars and 
cigarettes continues, and the National 


Board is seeking the codperation of 
the U. S. Department of Commerce in 
preparing regulations to end it. 


An Amazing Stunt 


HAT observers char- 
acterized as a “‘square 
loop,” a remarkable maneu- 
ver unknown in air history, 
was the unusual stunt per- 
formed recently at Curtiss 
Field, N. Y., by James C. 
Collins, test pilot, in a new 
Curtiss pursuit plane de- 
veloped for the Navy. So 
abruptly did the ship swerve 
from horizontal to vertical 
that it produced a loop with 
very apparent “corners.” 
The machine is said to be 
the first two-place pursuit 
ship ever developed. A speed 
of 150 miles an hour in 
straight flight is claimed. 


Better Roof Signs 


OW much chance has 

an aviator of reading a 
sign laboriously painted for 
his benefit on a roof top of 
city or town? About as much 
as you would have to spot a 
certain item among a hun- 
dred or so in a_ full-page 
newspaper advertisement, if 
you stared at it for forty seconds, says 
D. C. Young, aviation lighting specialist 
of the General Electric Company. 

For that reason, he points out, a sign 
should be as large as a roof will permit. A 
six-foot letter cannot be read by a plane 
a mile high; a fifteen-foot letter is barely 
visible at two miles altitude. Moreover, 
the proportions of the letter must be well 
chosen so that a pilot can distinguish such 
features as the crossbars of an “E.” 

Chrome yellow letters on a black roof 
are advised by the Department of Com- 
merce for best daytime visibility. At 
night the sign may be illuminated satis- 
factorily either by floodlighting means 
or by. studding the letters themselves 
with electric bulbs. 





Warns of Sleet on Wings 


HROUGH a telltale detector mounted 

on the wing, a new electric thermom- 
eter warns a pilot that ice is about to 
form—one of the greatest menaces to 
aviators. In the pilot’s cockpit a dial con- 
nected to the “ice-warning indicator” 
shows when the temperature is danger- 
ously near freezing, and indicates whether 
it is rising or falling. By watching the 
instrument, a pilot can know when he 
should change his course to avoid sleet. 

Another new electric instrument for 
airplanes is a fuel tank gage that measures 
the amount of fuel by its pressure on a 
diaphragm in the tank’s bottom. 
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Plight 


Wilbur flying the 
Wrights’ third glid- 
er at Kitty Hawk 
in 1902. With 
this machine the 
air was conquered, 


Wilbur scrubbed 
the grease from 
his hands, put on 
his good suit, and 
addressed the an- 
dience of scientists, 
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When Wilbur and Orville Wright Thought 
They Had Failed; an Untold Chapter in 
the Stirring History of the Airplane 


By JOHN R. McMAHON 


HEN Wilbur and Orville 

Wright returned to Dayton 

from Kitty Hawk, N. C., 

after their first attempts to 

fly in a glider, they were 
about ready to give up their experiments 
in flying and devote their time entirely 
to their profitable bicycle business. This 
was at the end of 


lived in Chicago, and had high standing 
as a civil engineer. He had written a his- 
tory of flying attempts, had planned 
various aircraft, and was credulous and 
kindly. 

Soon the Wrights decided they could 
afford another vacation trip to Kitty 
Hawk next summer. How about checking 





October, 1900. 
When they thought 
of the few brief sec- 
onds they had spent 
in the air, of their 
glider abandoned as 
junk on the sands of 
Kitty Hawk, they 
wondered whether 
they had not been 
wasting their time 
on 2. hopeless quest. 

But this mood did 
not last long. With- 
in a week after their 
return the brothérs 
wrote to Octave 
Chanute, say- 
ing they had en- 
tered the gliding 
game and had found 
some possible 
errors in his and | Lu 











up on those tables of air pressure before 
planning a new machine? The apparatus 
used by scientists to register air pressure 
on curved surfaces was too complicated 
and costly. Maybe a bicycle would help 
to reveal aerodynamic secrets. Put your 
testing device in front and pedal for all 
you are worth, one eye on the whirling 
telltale gadget, and the other—of course 
—on traffic. A bike meets air pressure of 
ten to thirty miles an hour. It is a per- 

fect auxiliary in ex- 





wee 





Lilienthal’s air ta- 
bles. A friendly cor- 
respondence f ol - 
lowed. Chanute was 
of French descent, 


Honoring the inventor. Lord Thomson (left), head of the 
British Aero Club, greets Orville Wright at Dayton, O., dur- 
ing twenty-fifth anniversary celebration of the first airplane 
flight. Right: Memorial shaft erected by citizens of Kitty 
Hawk, N. C., to mark the spot where Wilbur began building 
the Wrights’ first experimental glider, forerunner of airplanes. 





periment and a little 
brother to the glider 
itself. 

“Hiyi, mister! 
Lookit the wind- 
EIMG mill on a wheel!” 
jeered the boys of 


on THIS SPOT 


SEPT 17 1900 Dayton as Wilbur 
WILBUR WRIGHT or Orville went by 





with a whirling wind 
vane on a rod: pro- 
sent jecting in front of 
ae the handlebars’ of 
OTIZENS OF his bicycle. 
“Ha! ha!” chuck- 
_¥ led grown-ups. 
~~ “Does look funny 
to see-a grown man 
playing with a kid’s 
toy!” 

sales Wilbur one day 

a ae eee stood on a street 
corner watching his 
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Launching the second glider 
of 1901 from Kill Devil 
Hill. This machine flew 389 
feet, but it was still wild. 
Every flight was a perilous 
adventure, and at the end 
of the year Wilbur, dis- 
couraged, said gloomily to 
Orville, ‘Man won’t be fly- 
ing for a thousand years!”’ 


The Wrights’ first visit to 
Kitty Hawk was planned 
primarily as a vacation trip. 
They little realized camp- 
ing and flying gliders would 
lead to mastery of the air. 








brother spurt past, when a stranger said: 
“That fellow can run his gizzard out, 
but he’ll never make that thing go up!” 
The Wrights never learned the identity 
of this mysterious pessimist, who divined 
uncannily the purport of their quaint 
experiment. 


HE windmill on the wheel shed little 
Tight on the problem of curves and 
pressures, so the brothers planned the 
new glider on the general lines of the old, 
but with greater lift. ‘The wing curve was 
increased to one in twelve in accord with 
Lilienthal’s table, while the area .was 
enlarged to 308 square feet, making the 
glider about twice the size of most, if not 
all, predecessors. The wing span was 
twenty-two feet, the length with front 
rudder fourteen feet, and the height 
about six feet. It embodied the last year’s 
device for warping the wings. 

Soon Wilbur was absorbed in the task 
of stitching the wings of the new machine 
on the sewing machine in the back yard of 
their Hawthorn Street home. He had 
bought the material himself in a big local 
dry goods store. After many questions 
as to cloth weaves, quality, bleaching, 


The cloth was cut at 
an angle or on the bias, 
so that its threads 
would cross the wing 
frames and act as a 
brace. 

To lessen the hard- 
ships of last year the 
Wrights planned to 
have a shed instead of 
a tent at Kitty Hawk 
and to take along plenty of canned goods. 
A pitcher pump to get water in camp via 
a short pipe driven in the sand was 
**donated to the cause of science” by 
Charles Webbert, the plumber who was 
landlord of the brothers’ bicycle shop. 

Octave Chanute dropped into town to 
see the Wrights and, learning they were 
going soon to Kitty Hawk, told them: 

“T have a man, E. C. Huffaker, who is 
building a glider for me in Tennessee. 
Suppose you let him camp with you. 
He'll help to handle your machine and 
you help to handle his or my glider. I 
have another protégé you might be good 
enough to take along. He’s Dr. George 
A. Spratt of Coatesville, Pa. He is quite 
keen for an amateur in this flying idea. 







If you boys will board the Doctor I'll pay 
his railroad fare. You know a medical 
man is pretty handy in these experi- 
ments. I read a joke somewhere that an 
undertaker might be useful too. Ha, Ha!” 


te brothers agreed to the genial 
Chanute’s proposal. They arrived at 
Kitty Hawk about July tenth and were 
joined in a fortnight by Huffaker and the 
medico. A shed of rough lumber was 
built near Kill Devil Hill. It was hangar, 
workshop, and home for four men. ‘Lhe 
pump with sand-driven pipe supplied 
good water. Orville, as chief 





and strength, he had ordered a 
large amount of “Pride of the 
West” muslin. The back yard 
lawn was convenient for laying 
out the material and 
cutting and matching 
up the large sections, 
















cook, tended a gasoline stove and 
laid out a model kitchen with 
eggs of numbered sequence in a 
rack and canned goods mathe- 
matically assorted on_ their 
shelves. The camp was perfect 
except for a long hour's trudge 
through ankle-deep sand for mail 
and extra supplies, and a plague 
of innumerable ferocious mos- 
quitoes. 

Dr. Spratt was a good story- 
teller. Huffaker was all right, too, 
but absent-minded as to dish- 












The Wrights with their guests 
in the cabin camp near Kill 
Devil Hill in 1902. Wilbur 
is standing. Chanute is seated 
at end of cot. Beside him are 
A. M. Herring and Orville. 


On the back yard lawn of their 
Hawthorn Street home, Wil- 
bur cut out the muslin wings 
of the glider and stitched 
them on the sewing machine. 








washing and other domestic 
chores. Chanute made a week’s 
visit, observing the Wright machine; his 
own partly built glider on which Huf- 
faker was working had been wind-wrecked 
the night before Chanute’s arrival, around 
August fourth. 

Postmaster Tate and his brother Dan 
took a hand with the others in helping 
to launch the Wright glider. Wilbur was 
aboard the first trip on July twenty- 

















At 


seventh in a thirteen-mile wind down 
Kill Devil Hill, with Orville and Spratt 
at the corners. ‘The machine quickly 
nosed to earth. The rider crawled back 
in repeated trials inches at a time until 
his weight was about a foot to the rear 
of the first position. Then he sailed off 
neatly for a distance of more than 300 
feet. 


'HNHE gallery applauded but the inven- 
IL tors were disappointed. They saw the 
glider’s tendency to nose dive and to stall 
backward. The machine of last 

year had acted better with a frac- 

tion of the present use of the 45 
front rudder. 

Once Wilbur was saved in the 
nick of time from a 
perilous stall by the 
warning yell of Orville 
on the ground: he 
turned rudder and 
shifted his body so as 
to make a safe descent. 

“Those air tables 
must be wrong, as we 
thought last year,” agreed the 
brothers. “The wing curve is 
too great. We'll truss the ribs 
and make the curve less.”’ 

The glider thereby became as well 
behaved as last year, flew 389 feet over 
heights and hollows, and held up well 
against a breeze of twenty-seven miles 
an hour. But this was not enough. The 
machine was yet too wild and inefficient 
for the exacting owners, who measured 
its pull against a pair of scales and com- 
puted factors of area, weight, shape, 
angle, and wind-speed with a high degree 
of mathematical skill. 

The' unpublished diary of the Wright 
brothers, of which the more pertinent 
passages are before me as I write this 
article, has an entry of some 600 words 
under date of July 30, 1901, which weighs 
the pros and cons of their work thus far 
and conveys an undertone of dejection. 


NHEY stopped gliding on August 

seventeenth and started home. 

“|. . We doubted that we would 
ever resume our experiments,” Wilbur 
stated later. ‘“Al- 
though we had brok- 
en the record for dis- 
tance in gliding... 
and although Mr. 
Chanute . . . assured 
us that our results 
were better than had 
ever before been ob- 
tained, yet when we 
looked at the time 
and the money which 
we had expended, and 
considered the prog- 
ress made and the 
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In the Dayton bicycle shop Wilbur and Or- 
ville built the world’s first wind tunnel, with 
which they made their epochal discoveries 
in swrodynamics. A homemade metal fan, 
driven by a gas engine, supplied the air blast. 


discussion of the flying problem by Prof. 
Simon Newcomb, world-famous astron- 
omer and mathematician, who weightily 
corroborated the temporary despondency 
of Wilbur. Basing his profound analysis 
on calculus, logarithms, fluxions, har- 
monics, and whatnot, the eminent savant 
tried to put a quietus on the ..in dreams 
of bicycle men and oth>r fanatics in these 
words: 

“ . .. the construction of an aerial 
vehicle which could carry even a single 
man from place to place at pleasure, re- 
quires the discovery of some new metal, 
or some new force.” 

Perhaps the learned professor was 














distance yet to go, we 
considered our experiments a failure.” 

More tersely Wilbur at the time said 
to Orville: 

“Man won’t be flying for a thousand 
years!” 

The younger brother was more hopeful 
by nature and perhaps hummed, “Wait 
Till the Clouds Roll By,” or cited a text 
on moving a mountain by faith. 

McClure’s Magazine for September was 
on the news stands when the brothers 
got home and they found in it a cogent 


The Wrights’ tent camp 


during their first visit to 
Kitty Hawk in 1900. 
Orville, the cook, is seen 
scouring the frying pan. 
Later the tent was re- 
placed by a wooden cabin. 


**Lookit the wind- 
mill on a wheel!’’ 
jeered the towns- 
folk as Wilbur or 
Orville rode by 
with a wind vane 
on the handlebars. 

















The first experimental glider built by the 
Wright brothers in 1900, being flown as a kite 
to test it. Inset shows Wilbur at the age of 
22, when he was editor of a weekly paper. 


right ir a way. Since no new metal was 
available, the creation of the airplane 
within the next couple of years 
might be attributed to the discovery 
of a new force—the elemental genius 


‘- of Wilbur and Orville Wright. 


It is darkest before dawn. If Wilbur 
had been a seer he would have amended 
his own discouraged statement: 

**Man won't be flying for a thousand 
years—I mean, Orv, not for about 845 
days.” 

The brothers did not know, of course, 
that in their discovery of the wing warp- 
ing principle, evolved by Wilbur from a 
twisted pasteboard box after Orville’s 
concept of hinged wings, they had solved 
twenty-five percent of the flying prob- 
lem. They were on the straight road to 
victory but could not see it. Happily, 
they were pessimistic and instead of 
gloating over their record as the world’s 
champion gliders, applied themselves to 
a deeper and more searching study of the 
unknown. 

They focused their minds on the puz- 
zling incorrectness of the classic air tables. 
These tables pretended to give the right 
curves of wings. Yet the last glider, 
curved after Lilienthal’s rules, had about 
one third the expected lift or weight- 
carrying power. 


CTAVE CHANUTE, as president of 
the Western Society of Engineers, 
asked Wilbur to address that body at their 
Chicago headquarters on the subject of 
aerial experiment. The bicycle men were 
put on their mettle and perhaps even 
awed. What an 
august audience of 
scientists! Be care- 
ful! Check up 
everything! Well, 
here are the facts, 
whether the scien- 
tists like ‘em or 


not. 
Wilbur — scrub- 
bed thegreasefrom 


his hands, put on 
his good suit, and 
with a carefully 
written address in 
his pocket took 
the train for Chi- 
cago, where he was 
(Continued on 
page 142) 
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The S-21, U. S. 
Navy submarine, 
bucking the big 


billows rolling 
over the under- 
the-sea cradles 


of earthquakes. 


Hunting Quakes in a Submarine 


Here Is a Jules Verne Romance up 
of the S-21’s Amazing 
Discoveries at the Bottom of the Sea 


Date—A Story 


By NORMAN C. McLOUD 


ACK from an _ undersea cruise 

through the Gulf of Mexico and 

the Caribbean. Sea is Dr. F. A. 

Vening-Meinesz, of Holland 

the first man to hunt earthquake nests 
with ‘a submarine. 

Forty-nine times the U. S. Navy 
submersible S-21, with this Dutch 
expert aboard, dove to the bottom of 
the sea to allow him to weigh the 
earth beneath with his delicate 
gravity pendulums. 

He found the fears of geologists 
that the Mississippi's silt, piled up to 
form a delta, may cause a terrible 
earthquake were groundless. But in 
the Gulf of Mexico Dr. Vening- 
Meinesz discovered a veritable hot- 
bed of quakes, which either a slow, 
deliberate readjustment or a colossal 
temblor will eradicate sometime. 














NO _UPSETTING 
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And north of Porto Rico his instru- 
ments revealed a mighty force 
buckling the undersea crust and 
forcing that:island upward. Also, 
he announced, his tests tended to 
contradict the recently-advanced 
notion that North and South 
America are drifting westward. 
These things he told a distin- 
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Dr. F. A. Vening-Meinesz,seismo- 
logic experimenter, tending deli- 
cate pendulums on ocean’s floor. 


Like one of Jules Verne’s 
romances is the story of this 
man’s travels beneath the sea 
on a 7,000-mile cruise. Learn- 
ing of his desire to solve the 
subterranean mysteries of the 











FORCE IN 
oar Caribbean, where many earth- 
quakes occur, the U. S. Navy 


placed the S-2/ at his disposal. 


Left to right: Dr. Fred E. Wright, of the Carnegie 
Institution; Dr. Vening-Meinesz, and Elmer Collins, 
naval hydrographer, on the submarine S-21’s deck. 
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guished group of experts at a recent 
meeting of the Washington Acad- 
emy. of Sciences, the U. S. Navy 
Department, and the Carnegie 
Institution—a hastily arranged lec- 
ture to acquaint American scien- 
tists with his methods before he 
sped back to Holland. 




















Map showing route of 7,000-mile submarine cruise 
im search of earthquake nests. Dots indicate dives. 








Into this small floating labora- 
tory, the six-foot-seven scientist squeezed 
himself and a unique instrument of his 
own invention—three double pendulums 
in a special case. 

For weeks the S-21 cruised the Carib- 
bean and the Gulf of Mexico while the 
expert discarded dignity and sat cross- 
legged on the (Continued on page 148) 





When the Radio 


r HE other day a boy called at one 
of the country’s big broadcasting 
stations. He wanted a job for his 


-=™ pony. 


“What can the pony do?” asked 


the casting official. 


“Well, sir,” said the boy earn- 
estly, “I’ve trained him to tramp 
up and down whenever I give a 
signal. When you need the sound 
of hoofbeats in a program, he'll 


> 


make them! 


‘“‘That’s an idea,” said the official, 
“but we already have a pony—one 


that requires no atten- 
tion and never eats.” 

The boy was led to a 
room that made his eyes 
grow wide with excite- 
ment. It was filled with 
noise-making devices— 
instruments that could 
reproduce almost any - 
thing, from the roar of a 
jungle lion to the whistle 
of a Mississippi steam- 
boat. 

“Here’s 0 ur pony.” 
The man picked up two 
halves of an empty coco- 
nut shell. ** Listen!” 
Holding them open-side 
down, he struck the 
top of a table in a stac- 
cato series that sounded 
exactly like the “clopp, 
clopp! clopp, clopp!” of 
a galloping horse. “That,” 
he explained, “is the way 
hoofbeats are made in a 


radio studio.” 
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Few of us as we lis- 
ten day after day to 
the radio realize the 
amazingly simple de- 

vices which create 

many of the sound 
effects we hear. Re- 
cently I learned the 
secrets of some of 
them when I spent 
several days watch- 
ing life behind the 
microphone in three 
famous _broadcast- 
ing stations, WOR, 
WEAF, a n d WJZ. 
WOR is the key sta- 
tion of the Columbia 
Broadcasting Com- 
pany network. WEAF 
and WJZ form the 
heart of the Red and 
the Blue networks, re- 
spectively, of the Na- 
tional Broadcasting 
Company. Their pro- 
grams are heard from 
coast to coast. In their 
studios I met people 
who had been only 


Swanee Taylor, “Sneeze and 
Snore’:Man’* of radio. He 
makes sixteen kinds of snores. 











If you could look behind the 
microphones of a radio comedy, 
you would see simply a group of 
actors, in everyday clothes, 
aided by ingenious contrivances 
that produce almost any noise, 


Lion Roars 


Or a Mouse Squeaks, It’s an Ingenious 
Invention behind the “Mike”—A Story 
of Life in the Broadcasting Studios 


By EDWIN W. TEALE 


voices to me before, and I saw any num- 
ber of strange mechanical creatures whose 
sounds spring to life across the ether. 

At WOR, Leonard E. L. Cox initiated 
me into the mysteries of the radio mouse. 
Cox, a lean ex-cowpuncher and soldier of 
fortune, plans, writes, and produces sound 
spectacles for his station. He showed me 
how the most lifelike imitation of a 
mouse’s squeak is made by rubbing a 
dampened finger tip along a pane of 
glass. 


“TXHE sound of waves,” he told me, 
‘is made by putting sand and gravel 
on the head of a drum and stirring it 
periodically with the hand. The ‘moo’ of 
a cow is produced by blowing through a 
long tube in a peculiar manner. In one of 
our recent features, ‘The Retreat from 
Moscow,’ the distant boom of cannon 
was imitated by dropping empty five- 
gallon gasoline cans on a table top. ‘That 
was the explosion, while the faint rolling 
of a drum gave the impression of rever- 
berations. For the clank of armor we dis- 
covered that brass chains, similar to those 
used to hang chandeliers, gave the precise 
effect we were after. 
‘Here in the studio we have one rock- 
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But as you lounge in comfort, enjoying the 
comedy, the voices and music from the loud- 
speaker conjure up some such scene as this. 
And you find that as you listen you can 
almost see the quaint characters portrayed. 


ing chair that plays a part in many pro- 
ductions. It has a peculiar squeak. Over 
the radio it is the exact reproduction of 
the creak of an old farm wagon. We have 
even discussed insuring that chair against 
losing its squeak! 

“The radio lion is a simple device with 
rosined string. When the string is pulled, 
the ‘lion’ roars. Of course, a number of 
radio effects are made by ventrilo- 
quists. We once broadcast a man 
who could put on a five-man fight 
all by himself. Recently, we tried § 
a unique experiment in presenting i 
a war scene. We had five phono- 
graphs with electric pick-ups, so 
that the different records of battle 
sounds were played at the right 
moment.” 


“T) ABY-CRY instruments,” often 

used on the stage, are unsatis- 
factory before the microphone, I 
learned. Over the radio there can 
be no baby in sight, as on the stage, 
to aid the illusion. And so WOR 
has a “baby-cry woman” under 
contract. She is Beatrice More- 
land, an actress who has made a 
specialty for years of imitating 
children. She can reproduce the 
wails of infants of all ages, and 
that is practically all she does. Im- 
agine drawing a salary for doing 
nothing but making sounds like a 
crying baby! 

“Uncle Don” Carney, another 
radio performer, worked for weeks 
learning to imitate a seal. He hung 
around the seal pen at a zoo until 
he could imitate the animals so 
cleverly that he fooled even the 
keeper. He snorts and slaps his 
vest before the “mike.” To the 
listener, it sounds just like a seal 
emerging from the water, flapping 
its fins. 

But even queerer is the job of 
Swanee Taylor, famous “Sneeze 
and Snore Man.” ‘Taylor is a 
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licensed aviator and a former Army 
airman. One night, during the war, he 
was unable to sleep. He tossed on his 
bunk, listening to his buddies perform in 
a wide variety of snores. At last, in 
desperation, he began imitating them to 
pass the time. Next day he repeated 
them for his friends. They shouted their 
applause, and Swanee was started on his 
snoring Career. 

For a dozen years he has practiced, 
adding to his collection, and branching 


Pr eeres 


| ees evening some 


forty million Amer- 
icans listen to the 
radio. Yet just what goes 
on in the broadcasting 
studios remains a mys- 
tery to most of us. The 
author of this fascinat- 
ing article takes us be- 
hind the ‘‘Mike”’ in a 
number of the big sta- 
tions, shows us amazing 
instruments, introduces 
us to the clever people 
who entertain, and ans- 
wers many of the ques- 
tions everyone has want- 
ed to know. 











out into sneezes as well. Now he has a 
repertoire of sixteen kinds of snores and 
ten types of sneezes which he performs 
before the microphone with all the seri- 
ousness of a judge addressing a jury. He 
has listed some of his pet snores as fol- 
lows: The inspirational, or common, 
snore, so named not because of any up- 
lifting effect upon the hearers but be- 
cause it is made with an inspiration or 
indrawn breath; the troubled conscience 
snore, the airbrake snore, the whistling 
bomb snore; and the 
acme of all snores, the 
inspiration-exhala- 
tion, which is described 
as a rising and falling 
sound with the putt of 
a motor boat at the 
end! 


NTO one of the 
studios, a few weeks 
ago, walked a man who 
owned six prize birds. 
He was positive that 
his birds would make a 
hit on the air. But, he 
explained, they were 
temperamental. So he 
wondered if it wouldn’t 
be a good idea to run 
an extension to his 
room, set up a micro- 
phone, in front of the 
birds’ cages, and then 
wait until they felt 
like singing! 

That suggestion re- 
veals a common mis- 
.conception of how ra- 
dio programs are pre- 
pared. Everything is 
arranged to the min- 
ute, weeks in advance. 
For the country-wide 
chains between three 
and four hundred pro- 
grams are worked out 
long before they are 
scheduled to go on the 
air. The “continuity” 
(Continued on page 161) 









































KARL VOOGHT 


CHICAGO den- 
tist, Doctor 
Hilton Ira 
Jones, recently 
got into the 
headlines by announc- 
ing that our Government 
has a gas so powerful 
that it can destroy whole 
armies. This gas, called 
cacodyl isocyanide, is 
said to be known to all 
the principal nations, 
but whether it will ever 
be used is a question. 
What Dr. Jones had 
in mind seems to be the 
so-called “‘mystery gas,” 
said to have been manu- 
factured during the war 
in a factory near Cleve- 
land, known in Army 
circles as the “mouse- 
trap.” Great secrecy 
surrounded the reported 
production of this gas. 
Every man who went to 
work in the “‘mouse- 
trap,”’ so the story goes, 
was required to sign an 
agreement not to com- 
municate with anybody 
outside of the plant until 
the war was over. Many 
of them were not even al- 
lowed to let their fam- 
ilies know where they 
were. With every possi- 
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ible comfort, the workers ‘| WAS more than delighted with your new pages of 


guard in the “mouse- 
trap” until the war was 
over. Then every trace 
of the plant and its con- 
tents was obliterated. 


F THIS gas ever was 

made, none of it ever 
reached the front. 
People who claim to know assert that soon 
after the Armistice all the mystery gas, 
except small samples for experimental 
purposes, was loaded in metal drums on 
a freight train. Leaving Cleveland after 
dark one night this train was given the 
right of way to Baltimore. There the 
drums were loaded on a waiting ship 
which immediately put to sea. Two 
hundred miles out in the Atlantic the 
terrible gas was dumped overboard in 
two miles of water. 

Workmen employed in the manufac- 
ture of the gas necessarily wore specially 
devised masks and protective gloves and 
clothing. It has been said that a work- 
man summoned to the office of one of 
the officers in charge rested his gloved 
hand for a few minutes on the back of a 
chair. According to the story, the officer 
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brief comment on the news of the month,” a 
reader writes. ‘‘I find this unusual feature by Mr. 
Vooght as entertaining as a book of shert stories.”’ 
We hope you like it, too. And we hope that by 
your criticism you will help us make this new fea- 
ture of POPULAR SCIENCE MONTHLY the most in- 
teresting and useful ever published.—The Editor. 


sat in that chair for an hour or two there- 
after, felt a burning pain between his 
shoulder blades, summoned a surgeon, 
and was immediately put under medical 
treatment. He died, however, within 
twenty-four hours, from exposure to the 
chemicals which the workman’s glove had 
transferred to the back of his chair! 

While the “mystery gas” is supposed 
to be an American invention, the secret 
of its formula, according to Dr. Jones, 
has leaked out and is in the possession of 
European nations. It is said to be easy 
and cheap to manufacture in large quan- 
tities and at great speed from materials 
easily obtained everywhere. During the 
war the United States is believed to have 
held the gas for use only as a last resort 
in case of need. 

Our Government has always refused to 







Niagara Falls in winter—q 
magnificent spectacle of fro. 
zen power. Experts are 
seeking to preserve this 
masterpiece of beauty while 
withdrawing more of its 
water for power purposes, 


subscribe to any inter. 
national agreement pro- 
hibiting the use of gas in 
war,on the ground that it 
is more merciful than 
cannon or bombs, since 
its purpose is not to kill 
but to incapacitate. 


Saving Niagara’s 
Grandeur 


HE international 

board created, by 
the United States and 
Canada, to consider 
means of preserving the 
scenic beauty of Niagara 
Falls, has reported that 
submerged dams of rub- 
ble stone built at strate. 
gic points in the upper 
river will keep a thin 
veil of water flowing 
over the falls and permit 
the withdrawal of more 
water for power purposes 
from the upper river. 

At Niagara more than 
200,000 cubic feet of 
water a second plunges 
in one sheer drop of 
more than 150 feet. 
That is enough water, 
falling from the height 
of a fifteen-story build- 
ing, to flood Manhattan 
Island thirty feet deep 
in a day’s time! That 
the falls may not go 
“dry” only about one 
third of Niagara’s power 
is now being used on 
both sides of the river. 
The ice bridge which 
forms below the falls 
every cold winter is one 
of the most interesting of their scenic 
attractions. It is often possible to walk 
out on the ice bridge close enough to the 
falls themselves to get a cold shower 
bath. 
freezing as it falls, forms pictures of 
marvelous beauty which change their 
shapes from day to day. 

Men now living remember when the 
Horseshoe Falls were nearly 400 feet 
nearer to Lake Ontario than they are now. 
From 1843, when measurements first 
began, to 1906, the Canadian Falls re- 
ceded 335 feet, or at the rate of five feet 
a year; since 1906 the rate of recession 
has been only about half that. This is 
due to the erosion of the soft shale which 
underlies the limestone which forms the 
lip over which the water falls. As that is 
cut away by the whirling waters at the 
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Absorbing Bits of Romance, Wonder, and Adventure 


Behind the Discoveries and Conquests of Science 


base of the falls the limestone is under-- 
mined and drops into the gorge in huge 
chunks. The limestone 1s thicker on the 
American side of Goat 
[sland than on the Canadian 
side, so that there is less 
change in the position of 
the American F alls. 


Danger in Short 
Radio Waves? 
XPERIMENTING 


with short-wave radio 
telephony between Schenec- 
tady, N. Y., and Aus- 
tralia, engineers of the 
General Electric Com- 
pany found that every- 
one who came into the 
path of the waves ex- 
perienced a sensation of 
“feverishness.”” Tests with an ordi- 
nary clinical thermometer showed 
that the temperature of one of them, 
during fifteen minutes of exposure to 
the short waves, rose from the normal 
98.6 degrees to 100.8. All showed 
temperature rises varying with the 
individual. 

Is there a menace to human life in 
these short waves? Not only are they 
now being generated for broadcasting 
and communication purposes from many 
stations, but they are being set up by all 
sorts of electrical discharges, wherever 
electrical machinery is operating. 

Whether the induced fever is injurious 
to those exposed is under investigation. 
Experimenting with rats and dogs at the 
Albany Medical College, Dr. H. R. Hos- 
mer reports that unless the exposure was 
intense and prolonged there seemed to be 
no after effects, even though a body 
temperature equivalent to ten or more 
degrees of fever has been induced. 

As a means of treating disease, short 
radio waves offer interesting possibilities. 
Physicians have obtained remarkable re- 
sults and complete cures in the treatment 
of general paralysis by artificially pro- 
duced fever. Patients suffering from 
paralysis have been inoculated with the 
malaria germ, which causes a mild fever 
and is itself controlled by the usual 
treatment for malaria. If an artificial 
fever which does not itself set up a harm- 
ful condition can be safely induced in 
human beings by radio, medicine has a 
new tool to work with. 


Mysteries in the Moon 
A BOY arrested for theft in an English 


village recently set up the novel 
plea that he was a victim of “moon- 
madness,” and that every four weeks, at 
acertain stage of the moon, he went mad 
and was not responsible for his actions. 
_ The case has revived scientific interest 
in old beliefs about the influence of the 
moon. The very word “lunatic,” applied 
to an insane person, indicates the once 
general belief that madness resulted from 
the influence of Luna, the moon; idiots 






























Finds Seven Tiny 
New Planets 
Recent startling news from 
the heavens announced the 
finding of seven nameless 
little worlds near the planet 
Jupiter, each revolving 
about the sun as does our earth. Here are pictured 
the man and his remarkable instrument responsible 
for the discovery. The astronomer is M. Delporte, 
of the Royal Observatory of Belgium, and the in- 
strument is a huge star-mapping telescope known 
as an ‘“‘astrograph,’’ which automatically records 
photographs of new heavenly bodies and charts 
their positions. Astronomers say there are nearly 
a thousand tiny planets swinging on their orbits 
between Mars and Jupiter. The largest of them is 
believed to be not more than 20 miles in diameter. 


are often referred to in old literature as 
being “‘moonstruck.”” Farmers once gen- 
erally believed that seed planted in the 
dark of the moon did not germinate as 
well as when planted at full moon, and 
many still hold to that belief, long de- 
nounced as a mere superstition. 

The possibility that there is more than 
superstition in the idea of the moon’s 
influence, however, is borne out by some 
recent scientific discoveries and observa- 
tions. The light which reaches the earth 
from the moon is sunlight, to be sure, but 
it is reflected sunlight, and light reflected 
from the surface of a sphere becomes 
polarized. That is, the path of the light 
rays is twisted. Experiments with seeds 
exposed to polarized light prove that 
they actually do germinate more sturdily 
than those not so treated, indicating that 
the old farmers’ notion has a scientific 
basis. It is entirely possible that sus- 
ceptible persons falling under the influ- 
ence of polarized light may be affected. 
The influence, though slight, might even 
be sufficient to disturb the delicate bal- 
ance between sanity and insanity in 
“borderland”’ cases. 


In still other ways the influence of 
the moon upon human lives—upon 
all life, in fact—is traced as an im- 
portant part of our racial inheritance. 
Science has definitely established that 
life began in the sea. The earliest 
living forms were sea creatures. 
Gradually forms evolved which could 
live on land between tides, the am- 
phibians. Some developed means of 
locomotion on land and climbed 
higher, but still could not survive 
unless submerged by the full-moon 
tides every twenty-eight days. Bi- 
ologists are beginning to believe that 
various phenomena of life which 
recur at periods represented by the 
phases of the moon trace back to 
these primitive forms of life which 
were dependent upon the action of 
the moon upon the 
waters, causing the 
tides. 

All of which raises 
the question whether 
planetary light rays 
may not have some 
effect upon life on 
earth, though no seri- 
ous person of scientific 
attainments will con- 
cede that those effects, 
if any, are such as have 
been claimed by as- 
trologers, ancient and 
modern. 

Certainly we are be- 
ginning to learn that it is not safe to say 
that any widely held belief is untrue 
merely because no scientific basis for it 
has yet been discovered. The great men 
of science take no such view. 


Seeing Like the Birds 


ARON C. SHIBA, a young Japanese, 
has just perfected a motion picture 
camera which takes 20,000 pictures a 
second. His camera works so fast that 
it takes twenty minutes to show on the 
screen all the pictures photographed in 
one second. 

Ordinary motion pictures are taken at 
a speed of sixteen a second, the speed 
which, experiments have shown, best 
depicts normal motion. A lot can happen 
in a sixteenth of a second, as the slow 
motion movies prove. When we see 
pictures taken at speeds up to two or 
three hundred a second and shown on 
the screen sixteen to the second, we dis- 
cover that the running horse or the pole 
vaulter goes through many motions 
which the unaided eye or the ordinary 
movies do not detect. 

The Japanese high-speed camera was 
designed to study the flight of birds in 
the hope of learning something useful to 
aviation. Pictures taken and projected 
at sixteen to the second explain many 
things which were never before under- 
stood about how birds fly, particularly 
how they rise and fall on air currents 
with just the slightest movement of their 
wings, or none at all. The bird’s eye 
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Creates ‘“‘Chemical Man’”’ 


Ship news reporters who met Dr. 
Benjamin Gaylord Hauser, Amer- 
ican physician, on his recent re- 
turn from Europe, found him 
accompanied by a strange com- 
panion in the form of a glass man, 
filled with tubes and retorts of 
chemicals, representing the di- 
gestive organs of the human body. 
Dr. Hauser is seen at the left with 
his creation, designed to demon- 
strate to medical students the 
intricate chemical processes of 
digestion. With it he shows, for 
example, how the laboratories of 
the body make and use three 
pounds of saliva and more than 
ten pints of gastric juice daily. 








detects air movements too rapid to 
register on man’s retina, and it sees 
clearly what to us is practically in- 
visible. But the new high-speed 
camera actually shows the air cur- 
rents themselves on the screen- 
swirling, rising, and falling just as 
the bird sees them. 

Men will never learn to fly like 
the birds until they can see like the 
birds and take advantage of the 
motion of the air, as the birds do. 
This discovery may some day be 
applied to aviation by optical de- 
vices to speed up and magnify the 
aviator’s vision so that he can tell 
when he is approaching a strong 
upward or downward air current. 
At present he has no way of knowing 
until his plane is caught in a “hole 
in the air,” which he might have 
avoided if he could have seen it. 


Ancient Words Still Live 


OMEWHERE in our atmosphere, 
an official of a broadcasting con- 
cern told an Atlantic City audience, 
the words spoken by Moses when he 
come down from Mount Sinai are 
still vibrating. If they could be 
recaptured they could be heard 
today. 

Theoretically that is true. What 
we know as sound is merely vibra- 
tion. Vibrations once set up do not 
cease. They become fainter and 
fainter but never die. The difficulty in 
picking them out of the air is one of 
mechanics. But there is not standing 
room on the earth for the series of micro- 
phones and amplifiers needed to recap- 
ture the faint vibrations of words spoken 
only yesterday. 

It is possible, though hardly worth 
doing, to recapture sounds several min- 
utes after their vibrations have ceased 
to be audible, especially if they have been 
originally produced between hard walls 
which echo them back. Soft plaster, 
hangings, furnishings, and recesses in a 
room absorb and deflect the sound waves; 
hard plaster walls in an unfurnished room 
reflect the sound waves from one wall to 
the other and back again. That is why 
every noise in an empty house sounds 
so -nuch louder than in a room which is 
furnished, and especially if it is full of 


people. 
The most persistent echoes are to be 


a pulmotor at all. 


of which is pictured above. 


A New Life-Saving Apparatus 


When you read a newspaper account of how a pulmotor 
was rushed to the scene of a smoky fire or gas asphyxiation 
to revive persons overcome, the chances are that it was not 
For that life-saving apparatus is being 
largely replaced by improved oxygen inhalators, the latest 
Known as the ‘‘COz inhala- 
tor,’’ it supplies oxygen mixed with a small amount of carbon 
dioxide, the same gas that produces the fizz in soda water. 
This has the effect of stimulating the lungs of a victim to 
breathe deeply and take in more oxygen than is supplied 
by a pulmotor. The inhalator is also used in alcoholic cases. 


found in the Swiss Alps, where the voice 
is reflected from one rocky cliff to another 
and words can be distinguished for several 
minutes after they have been spoken. In 
the Kootenai Mountains of Montana 
there is an echo which is said to reflect 
sound for seven minutes, before the 
waves become too faint to hear. It prob- 
ably would be easy enough to pick up 
and amplify the sound waves under such 
conditions perhaps an hour after they 
had died out, but hardly worth doing. 
The sound of the human voice, trans- 
lated into electric vibrations, can be 
stored up in magnetized steel wires and 
released at any time, just as it can be 
stored on a phonograph record. It can 
be slowed up for several seconds and then 
automatically released, which is done in 
some cases in long-distance telephony. 
It can be picked up and amplified, as in 
radio telephony. It can be “scrambled” 
so that the radio waves transmitted across 
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the ocean form syllables which 

pieced together at the receiving eal ba 

cept by an “unscrambling” device. 
But nobody yet has tried, and probabj 

nobody ever will try, to recapture Le 

coln’s Gettysburg speech, for exam 

although in theory it is still resounding, 


**Hot Ice’—A New Marve} 


“DD OILING ” an egg by compressing it, 
and making ice that is as hot agg 
steaming cup of coffee, are feats an. 
nounced by Prof. Percy W. Brid 
of Harvard University, made possible } 
a machine tha‘: exerts a pressure of 
600,000 pounds to the square inch, 
j Besides this pressure, the greatest 
ever concentrated, the weight of g 
skyscraper pressing on itsfoundationg 
seems puny. In Professor Brij 
man’s machine, hardened steel flows 
like putty under a force that can be 
visualized by imagining the entire 
weight of a passenger train—engine, 
coaches, and all—supported on the 
area of a single dime. Such a pres 
sure would raise water in a pipe toa 
level 260 miles above the earth! 
With colossal pressure experi- 
menters are attempting to open new, 
uncharted fields of research. The 
lower end of the realm of pressure ig 
already well explored. For example, 
steel cylinders filled with commercial 
gases at a pressure of from two to 
three thousand pounds a square inch 
are used in the manufacture of syn. 
thetic gasoline. And Prof. Georges 
Claude, versatile French physicist, 
has discovered that ammonia can be 
manufactured from the air unders 
pressure of fifteen thousand pounds 
to the square inch. o 


UT when we venture avove these 
limits startling things begin to 
happen. e French engineer-chem- 
ist, Jean Basset, informs us that he 
has made diamonds with his recently 
perfected 300,000-pound-per-square- 
inch device—simply by pressing them 
out of charcoal. Of course he may be 
mistaken, as was his countryman, 
Henri Moissan, whose crystalline 
“diamonds” formed by compression ia 
cooling lumps of steeb recently were 
shown to be spinel, a mineral of no 
great value. Even if Basset really 
can make diamonds they are likely to 
prove more expensive than the natural 
kind. But that does not worry Monsieur 
Basset, who was just as thrilled when he 
found that he could squeeze petroleum, 
long considered incompressible, into 3 
paste thicker than shaving cream. 
Now that Prof. Bridgman has produced 
a 600,000-pound pressure, we may expect 
more wonders. Some, in fact, are already 
accomplished; such as turning water at 
150 degrees F. into “‘hot ice.”” However, 
much as these experiments may lead te 
commercially, they are yet in the lab 
oratory stage. 


Steam-Heating Outdoors 
4 ~~ discharge into the East River of 


the condensation water from nine 
electric light and power plants in New 
York City has raised the average tem 
perature of the (Continued on page 165) 
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—engine, Claims Victory over Yellow Fever 
d on the From the laboratory of the Charity Hospital, 
ha pres- Berlin, Germany, Dr. Max Kuczynski an- © U.& U. 
pipe toa nounces that he has discovered the bacillus Uncle Sam Runs a Laundry 
rth! which causes yellow fever, and has produce d Washington dispatches the other day brought 
, me a serum tha _—_- geen ad oe surprising news that Uncle Sam had started a 
exper is — vane = pi ge with the laundry in the U. S. Bureau of Standards. 
pen new, quest which began - 7 F oth omidues Back of the project is the purpose of Eureau 
h. Th discovery that mosquitoes were experts to determine by tests, if possible, why 
e of yellow fever germs, and which only last Soc cloth ¢ t laundry 
essure ig the life of Dr. Hideyo Noguchi. your cusses cothes, cent t one launaiy, 
year cost the li < a anctiiaa fade badly, while in another they do not. To 
-xample, Dr. Kuczynski is seen above with assistants. this end they have devised the special 
nmercial washing machine shown above. It is known 
| two to as a “launderometer.’’ With it they hope to 
. h determine just why clothes fade, and what 
ai = laundry methods will cause them to fade 
> OF Syn- least. Here pieces of cloth will be subjected 
Georges to various treatments such as are employed 
ior Dr. Kuczynski studying a cage full in different laundries, and resistance of the 
hysicist of yellow fever mosquitoes. He cloth and dyes to fading will be measured. 
a Can be used monkeys in tests of his serum. W. C. Smith, who is in charge of the experi- 
under 3 ments, is seen above with the new machine. 
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ater at : New realms of space will be opened to the view of mankind, and 
wever, er, oe Sam “— a history will be written in the sky, when the projected 200-inch 
- 3 ve ; reflector telescope, largest in the world, is first trained on the 
lead to (at the right) has produced the highest t r ; 
pressure ever concentrated—at 600,- heavens from an observatory in southern California. Plans for 
1 lab- 000 pounds to the square inch This the huge instrument were described recently in Poputar Science 
is — to the pi that would be | Montuiy. As a preliminary to its construction, the California 
pe red - the bottom of an ~ Institute of Technology, Pasadena, has just completed and ex- 
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stopped up by a small steel plug. 
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ee tica Hails the Autogiro 


a 





These photos show 
the first American 
flight of an autogiro, 
revolutionary “ wind- 
mill plane,”’ of the type 
which Juan de la 
Cierva flew across the 
English Channel. 
Above: The craft flying 
straight overhead 
at Philadelphia, Pa. 


Sefior de laCierva’s 
invention uses its 
“‘windmill’’ blades, 
which swing hori- 
zontally, for both 
lifting power and 
stability in flight. 
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With its oda “windmill” 
flailing the air, the auto- 
giro takes off and lands 
almost vertically. It can 
be stopped in fifteen feet 
after coming to earth, 


Smiling from the cockpit, 
Harold F. Pitcairn, air. 
plane builder who brought 
the autogiro from England, 
piloted it on first flight, 





Engineer's Puzzles Prove Abilities of Workers 


ina remarkable series of tests 

which show men and women 
at the General Electric Co., West 
Lynn, Mass., the work they are 
best fitted to do. Four thousand 
persons have assembled these pieces 
of wood in a jigsaw puzzle to demon- 
strate their mechanical ability. 
Those who completed the task in 
less than three minutes proved suc- 
cessful when they entered engineer- 
ing, scientific research, or all-around 
machining. Those taking from four 
to six minutes failed at jobs requir- 
ing mechanical aptitude. 

Ability, as measured by the jig- 
saw puzzle, concerns mechanics 
alone. It does not give an indication of 
the candidate’s ability in other work. 
For this purpose other tests have been 
devised. One, which shows finger dex- 
terity, uses a block with small holes at 
one end and a pile of pins at the other. 
The candidate is timed to see how long 
it takes him to put a pin in each hole. 

Executive ability is tested with words, 
the candidate replying to each with the 
first word that it suggests. If the words 
suggested are objective, relating to fact 


N* E pieces of wood are used | 
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With nine pieces of wood cut 
into a jigsaw puzzle, Johnson 
O’Connor has correctly gaged 
the mechanical ability of 4,000 
General Electric Company 
workers at West Lynn, Mass. 










or observation, rather than subjective, 
relating to personal feeling or attitude, the 
candidate is considered fitted for execu- 
tive work requiring disinterested opinions 
and decisions. 

Johnson O’Connor, a designing en- 
gineer, devised the tests after six years 
of experiments. The records show that in 
an extremely high percentage of cases the pl ee 
tests — gaged the mg of of appli- a8 
cants and placed them in the positions A lo ” ; 
they were best fitted to fill. by fitting 3% oy a hentved ball 
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New Flying Field for Roof Tops 


IGH officials of the U. S. Navy 

and representatives of the 

French and English govern- 

ments recently witnessed a dem- 
onstration in Brooklyn, N. Y., of a re- 
markable new airplane landing and 
launching device—a tilting platform 
which, according to its inventor, R. 
James Gibbons, a member of the ad- 
yisory board of the Gugge aheim School of 
Aeronautics, New York University, will 
revolutionize landing fields. It will 
enable a plane, he says, to land or take off 
in as small a space as the roof of a sky- 
scraper in a crowded business section— 
the incline serving to halt a plane when 
landing, or to speed its take-off when 
departing. 

On this page our artist has pictured in 
detail the construction and operation of 
the novel device, of which Gibbons exhib- 
ited a working model to the experts. 

Essentially it is a 210-foot runway, 
wheeled about on a revolving turret to face 
the wind. Its floor is equipped with retard- 
ing cables to halt an alighting plane and 
bring it to a quick stop. A plane alighting 
at a speed of fifty miles an hour, for exam- 
ple, is brought to a halt in eighty-seven 
feet. 

By a simple adjustment of the automat- 
ic platform equipment, the platform will 
handle anything from the smallest scout- 
ing plane to a giant air liner of ten tons’ 
weight. Planes can be re- 
ceived and launched every ieaiieias 
five minutes. STOP PLA 

Tests of scale models in 
wind tunnels assisted in the 
design of the platform. 
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Aviation expert invents 
a tilting platform to halt 
planes in small space on 
skyscrapers, steamers, or 
docks. May revolutionize 
construction of. airports. 
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country where land- 
ings have been im- 
possible, and on post 
offices, railroad sta- 
tions, and docks. 
















Our artist pictures here the 
ingenious operation of the 
Proposed tilted flying field and, 
in the inserts, how it will aid in 
landing in wooded regions, or 
in launching planes from ships, 
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Turning Radio Static into a Weather Prophet 

















ADIO static has been put to work! 
The Navy Department in Washing- 
ton, D.C., is using it as the basis for 


weather predictions. The apparatus, 
which Lieut. Eldridge, the officer in charge 
of the experiments, is seen using in the 
photograph, records the intensity of static 
as it comes in on a radio receiver. 

The two large loop antennae are swung 


Does the Work of 400 Men 
N ELECTRIC power shovel capable 


£X of doing the work of nearly 400 men 
has been built for stripping earth from a 
vein of coal at a Missouri mine. The me- 
chanical monster takes bites as large as an 
average bathroom, swings them 100 feet 
into the air, and deposits them anywhere 
within half a block. It is said to be the 
largest power shovel ever constructed. 
Operated by electricity and manned by 
a crew of three, it will remove 400,000 
cubic yards of earth a month. 


slowly about, while the apparatus makes 
a graph of the static and records the di- 
rection from which it comes with greatest 
intensity. The general assumption is that 
static is caused by electrical disturbance 
in the atmosphere and that storms may 
be expected from the direction at which 
this disturbance is greatest. 

Further tests will be made in an attempt 
to discover the degree of accuracy that 
might be expected in forecasts made by 
the new storm-predicting method. 


A Rattle 2,400 Years Old 


HAT for twenty-four centuries babies 

have been amused in the same manner 
was shown recently when the Field 
Museum-Oxford University expedition 
to Kish, Mesopotamia, dug up a baby 
rattle believed to date back to 550 B.c. 
The rattle, in the shape of a hedgehog, 
contains a lump of hard mud, which 
makes the noise when the toy is moved. 





Net Catches the 
Air Mail 
1 TS to catch bags of 
4% air mail have just 
been tested in Whittier, 
Calif., by two inventors, 
M. G. Burcham and Bol- 
ton Jones. Without stop- 
ping, the plane speeds low 













over the field, suspending 
the bag of local mail at 
the end of a long cord fast- 
ened beneath the machine. 
As the cord strikes a steel 
framework supporting the 
net, blades arranged like 





teeth along the framework 
shear it off, dropping the 
bag into the net. 

The inventors believe 


the device will speed up 




















the air mails, and allow 
deliveries at inaccessible towns where 
landing is impossible. 

A somewhat similar device, in which a 
sack of mail is attached to a wire dragged 
into a funnel-shaped trough by a flying 

lane, was described in the December 
*OPULAR SCEENCE MOonrTuHLY. 





Flying low over the net, 


of air mail at the end of a 
long cord. As the cord 
strikes the steel framework 
supporting the net, knife- 
like blades cut the cord, 
dropping the bag into the 
net, as shown at the right. 


the plane lowers the sack er 2 se SKY 
ho: 
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Know Your Car 


4 em hardest trouble to find and 
the easiest to fix, once you've 
found it, is a squeak in an auto- 
mobile. It always is difficult to 
figure the direction from which 
such a high pitched noise comes, 
Finding a rattle is easier, because 
a rattling noise invariably means 
perceptible looseness, whereas a 
squeak is produced only by two 
unlubricated surfaces rubbing to- 
gether. 

Squeaks and rattles often dis. 
appear if the car is left standing in 
the rain, because wooden parts, 
such as floor boards, swell. This 
takes up looseness that is causing 
the rattle, or forces squeaking 
parts tightly together, eliminating 
squeak-producing motion. Water 
also has some lubricating quality 
—enough in some cases to decrease 
friction causing the squeak. But 
the squeak will promptly return as 
soon as the water dries out. 

















Tests Show What It Takes 


to Make a Car Skid 
BRAWNY motor truck dragged a 


touring car sideways across a smooth 
hard-surfaced field near Des Moines, 
Towa, not long ago, to find out how much 
force it takes to make a car skid. This 
knowledge, as disclosed by the Iowa 
State College’s test, is to aid in the design 
of banked turns on important through 
highways. 
The pull of the truck was measured by 
a dynamometer, an instrument resem- 
bling a spring scale for weighing, that was 
inserted as a link in the towing cable. A 
pointer registered the pounds of force re- 
quired to drag the car. Since it was im- 
possible for a man to run along beside the 
scale and take readings, electric wires 
were connected io it. A sheet of paper was 
placed over the dial and sparks that 
leaped through it from the pointer to the 
dial gave a permanent record. 


Mechanical Section Gang 


Cleans R. R. Ballast 
REMARKABLE ma- 


large section crew in clean- 

ing the stone ballast alon 

railroad tracks was test 
with success recently by 
the Pennsylvania Rail- 
road. It propels itself 
along the rails, picking 
up the stones, cleaning 
them,and replacing them 
as it goes. It is said te 
have cleaned 1,200 feet 





AY MY - >. of ballast an hour, far 


in excess of the amount 
cleaned by the average 
_ section crew. 
te Railroad officials be 
‘ lieve the new device will 
reduce maintenance 
costs. 
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| How Much Do You Know 
About Chemistry? 


EST your knowledge with 
these questions, chosen from 

| hundreds asked by readers. You 

| will find a list of the correct 

| answers on page 136. 

1. What makes things burn? 

2. How do clover and other 
leguminous plants en- 
rich the soil? 

| 3, What simple test will re- | 

veal whether cloth is all | 





wool? 

4, Why does battery acid 
“burn”? holes in your 
clothes? 

5. How does soap soften hard | 
water? | 


6. What is marsh gas? 

7. What is the difference be- 
tween steel, cast iron and 
soft iron? 

8. What makes a bad egg 
smell so disagreeable? 

9. How can cotton fabrics be 
made almost fireproof? 

10. How does baking powder 
work? 




















Tame Deadly Rays to Make 
Artificial Rubber 


HROUGH a window of high-tem- 
perature glass, thinner than the thin- 
nest tissue paper, rays more powerful 
than those of radium stream at eight 
tenths the speed of light from a new elec- 
tric “cathode tube.”’ Six of the powerful 
new tubes, invented by Dr. C. M. Slack, 
of the Westinghouse Lamp Company’s 
Bloomfield, N. J., research laboratory, 
have been sent to laboratories in various 
parts of America. There they may aid 
in the discovery of a successful »>rocess for 
making artificial rubber, and in the study 
of the effects of the rays on animals. 
Like the cathode tube perfected 


POPULAR SCIENCE MONTHLY 





55 


Traveling Sawmill Made from Old Motor Car 

















TRAVELING  buzz-saw that cuts 

lengths of cord wood into short 
blocks and throws them in a pile, doing 
the work of six men and requiring the at- 
tention of only one, has been constructed 
from an old motor car by a workman in 
Portland, Ore. Blocks attached to an 
endless belt carry the lengths of wood up 
an incline where three whirling saws. 
driven by belts from the rear wheel of the 
automobile, cut them into usable lengths 
for householders to burn in their stoves. 
The operation of placing the sticks on the 


‘‘Paint’’ Cars with Fabric 


R* ILWAY coaches covered with fabric 
instead of paint have appeared in 
England. The Southern Railway is ap- 
plying long strips of fabric to the exterior 
of the cars instead of paint as protection 
against the weather. The new process is 
said to be speedier than painting. 





by Dr. W. D. Coolidge, of the 
General Electric Company re- 
search laboratories, the new tube 
miraculously transforms substances 
with its rays, causing white crys- 
tals to glow fiery red, and rabbit 
hair to turn white. By substituting 
a glass window for that of metallic 
nickel film in the Coolidge device, 
Dr. Slack claims to have reduced 
its cost and made his tube a more 
practica] research instrument for 
the average laboratory. 

Another type of cathode tube is 
used in the cathode ray oscillo- 
graph, a delicate recording instru- 
ment recently employed by Dr. 
A. L. Atherton and other engineers 
of the Westinghouse East Pitts- 
burgh laboratory to 
study the effects of light- 
ning. With this device 
the effect of each light- 
nng flash is recorded 
automatically. In the 
Chilhowee Mountains of 
Tennessee the engineers, 
for the first time in his- 
tory, made a lightning 
bolt write a complete 
record of its course. 





































Two novel types of 
cathode tubes, 
Above: Dr. A. L. 
Atherton with 
cathode ray oscillo- 
graphto study 
lightning flashes. 
Left: high-power 
tube developed by 
Dr. C. M. Slack. 








endless belt is the only one required by 
human labor. After the stacked wood has 
been cut, the operator drives on to the 
next job. 


Wants Science of Matter 
Termed ‘“‘Rheology’’ 


BRAND-NEW scientific term, “Rhe- 

ology,” has been suggested by Dr. 
E. C. Bingham, chemistry head at La- 
fayette College, Easton, Pa. 

Our knowledge of the movement of 
electrons is far greater, he says, than our 
information about the movement of 
molecules. The former study has been 
responsible for the science dealing with 
electricity. The latter, dealing with the 
flow and deformation of matter, has never 
been given a name, Dr. Bingham says, 
and he suggests “Rheology” as the term 
to include our studies of the plasticity, 
elasticity, and fluidity of matter. 


Earth’s Shape Altered by 
Tides in Its Crust ? 


je earth’s crust rises and falls under 
the influence of the moon, just as the 
water of the ocean swings between high 
tide and low tide. This is a theory ad- 
vanced by Dr. Harlan T. Stetson, 
assistant professor of astronomy at 
Harvard University. It answers, he says, 
the puzzling question of why the latitude 
of a definite point on the globe varies 
widely when measured from the equator. 

If the moon forms tides within the 
crust of the earth’s surface, thus changing 
its form slightly, Dr. Stetson points out, 
this accounts for such variations. 


Byrd Using Navy Sextant 


N OUR January issue it was stated that 
the bubble sextant taken on the Byrd 
Antarctic Expedition was invented by 
Commander Byrd. This is not correct. 
Byrd invented a bubble sextant, but the 
one taken on the expedition was designed 
by Lieut. Commander Noel Davis, 
deceased, and Lawrence Radford of the 


_ U.S. Navy. Poputar Science MontHLY 


is glad to make this correction in the 
interest of accuracy. 
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Venomous Tarantula Lives 
as Long as a Horse 
N INSECT that lives as long as a 


horse is undergoing observation in 
the laboratory of Prof. William J. Baerg, 
of the University of Arkansas. It is the 
tarantula, the horrifying poisonous trap 
spider of the southwestern states. The 
female lives to be twenty years old, and 
probably much older, according to Prof. 
Baerg. The male dies when it is eleven 
years old, after the first mating season. 
During those eleven years the male 
changes its skin twenty-two times and 
only after the last change is it distinguish- 
able from the female. 

Another peculiarity of these spiders is 
their ability to withstand long periods of 
starvation. The tarantula locates its food 
only by touch and sits at the mouth of its 
burrow waiting for its dinner to pass in 
front of it. Consequently, there are often 
long stretches between meals. In the 
laboratory, the spiders have shown ability 
to go without food for about a month. 
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New Bus Trailer Built to “Ride Like a Plane” 


™ IGHWAY flying,”’ intended to give 

motor transport passengers the 
smooth, easy sensation of air travel, has 
been made possible by an “aerocar” 
trailer, designed by Glenn Curtiss, pi- 
oneer American aviator. A pneumatic 


Trace Old British Town 


N A. D. 60; about four years before 
Rome burned down to the accompani- 
ment of Nero’s fiddle, a small town of 
wooden houses on 














the site of the pres- 
ent city of London, 
. England, went up in 
flames. This place 
was the stronghold 
of the semilegend- 
ary Queen Boadi- 
cea, who had led a 
revolt against the 
Roman empire two 
years before the con- 
flagration destroyed 
her little capital. 
Evidences of the 
ancient fire are be- 
lieved by scientists 
to have been found 
recently, when exca- 
vations around Lon- 
don brought to light 
a layer of red earth 
ten to fifteen feet 








Make-Believe Liner Built 
on Land for Movies 


O FORM the setting for an English 

movie, a huge imitation steamship 
recently was erected in a field near Els- 
tree, just north of London. The_high 
funnel and bridge of the make-believe 
craft towered above the level field, and 
the smooth boarded sides created the 
impression of a real hull. 

To make the picture more realistic, 
thousands of gallons of water, stored in 
great tanks, were flooded over the deck in 
waves to create a “storm at sea” scene. 
After making “shots” on board the ship 
for three nights, the costly setting was 
dismantled. 


Fishing with Stovepipe 


PIECE of stovepipe tells Norwegian 
J fishermen where to fish! At one end 
of a length of pipe, a piece of glass is held 
in place with a water-tight joint of adhe- 
sive tape to form a “water telescope.” 
When the end containing the glass is 
thrust just below the waves and ripples at 
the surface, the men say they can see fish 
at a considerable depth below. The black 
color of the pipe reduces reflection, in- 
creasing the effectiveness of the device. 


below the present 
surface of the ground. Investigation 
showed that red was not the natural color 
of the clay that was dug up, but that the 
earth had been burned 


coupling that attaches the trailer to the 
motor car is said to absorb road jolts, Its 
light weight and strong construction per. 
mit high speeds. 

Passengers enter the streamlined car by 
a door at its side and have a clear view 
from several windows in the body. Re. 
cently the “aerocar,” traveling from 
Florida to Detroit, Mich., is said to haye 
maintained an average speed of forty-two 
miles an hour. 


Whirling Cylinder Drives 
Odd ‘*Flying Worm’’ 
HUMMING bird’s flight is said to 


have suggested the idea of a strange 
aircraft now under construction in San 
Diego, Calif., to its inventor, Paul Mai- 
wurm. Because it is designed to be driven 
by a curious propelling cylinder above the 
fuselage, replacing the usual bladed pro- 
peller, the machine has been dubbed “The 
Flying Worm.” This cylinder, formed of 
steel tubes and about six feet in diameter, 
is driven by the plane’s eight y-horsepower 
air-cooled motor. Spiral fins on the out- 
side and inside of the cylinder are ex- 
pected to produce the same results as 
propeller blades, moving the ship forward. 
Rising and descending are taken care of 
by tilting the cylinder up or down. 

The inventor says he has flown ten 
small models of the machine successfully. 
He believes that with the fuselage hang- 
ing below the cylinder, the whole resem- 
bling an airship with the gas bag open at 
both ends, the result will be a pendulum 
effect providing automatic stability. 





red, like brick. 


Dental Metals 
Standardized 


S A result of a recent 
investigation by the 
U. S. Bureau of Stand- 
ards, dentists can select 
the material for their 
bridgework and fillings 
much in the same way 
that an engineer selccts 
steel and other metal for 
building a bridge or a 
skyscraper. He can base 
his selection upon the 
knowr performance of 
the different alloys. 

The properties of den- 
tal gold and alloys were 
studied and the manner 
in which each reacts un- 
der different conditions 
were recorded. Thus, 
the dentist can make his 











choice of alloys to suit 
individual demands, 


Framework for the curious new flying machine under construction, 
showing rotating cylinder designed to replace blade propellers. 
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Old Barracks Wrecked by Tanks in War Game 


HURNING splintered timbers into 

the ground, a fleet of “baby tanks” 
plowed back and forth through a row of 
abandoned barracks at Fort Lewis, near 
Tacoma, Washington, recently in a 
demonstration of their power. Like 
angry iron elephants, with lowered heads 


Trick Movie Camera Takes 
Panorama of Card Game 


HO cheated? One after the other, 

the expressions on the faces of six 
poker players sitting around a card table 
in a recent motion picture production 
appear on the screen for the audience to 
scrutinize. The illustration below shows 
how this panoramic view of the players 
was “shot.” 

Into a wooden block fastened to the 
center of the round card table was inserted 
the axle of a merry-go-round that carried 
the camera slowly about the circle on 
small rubber-tired wheels. The camera 
was moved at uniform speed by means of 
asmall motor. As each player was seated 
an equal distance from the lens, all were 
in focus. A long wooden arm supported 
the wires furnishing current to the motor. 


they charged the buildings, pushing 
through one side and smashing out the 
other in a cloud of smoke from the ex- 
hausts of the motors 
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They Fastened on Buttons 
Centuries Ago 


NTIL a few weeks ago, it was gener- 

ally accepted in antiquarian circles 
that buttons as fasteners for garments 
made their first appearance in the fif- 
teenth century. Then an American 
woman archeologist, Miss Kate McK. 
Elderkin, of Princeton, N. J., advanced a 
theory that buttons were used by the 
ancient Greeks and Romans. 

A thorough survey of Greek and Ro- 
man works of art in the museums of 
Europe showed Miss Elderkin that 
buttons were found on the armor of the 
warriors and the tunics of the women. 

Throughout the ages, buttons have 
been made of a wide variety of materials, 
including ivory and horn, gold and silver, 
brass and iron, bone and mother of pearl, 
glass, wood, celluloid, and many others. 

But the latest is a chemical compound, 
a plastic albumen, which experts consider 
just the thing the button industry has 
been waiting for. This stuff, from which 
German chemical wizards predict most 
of our clothing will be manufactured in 
the not far distant future, is said to be 
stronger and faster in color than the 
vegetable ivory from which most of the 
buttons that we wear today are made. 





which drove the 
powerful treads. 

A barbed wire en- 
tanglement, erected 
beside the buildings 
to make the feat 
more difficult, dis- 
appeared under the 
roaring tanks as 
though it had been 
made of toothpicks 
and string. When 
the war machines 
finally came to a 
stop and their grin- 


ning crews dis- 
mounted, the old 
buildings had been 
demolished. 





Brig. Gen. M. J. 











Lenihan, in charge 

of the fort, took this unique means of 
wrecking the unused structures as a test 
for the new tanks and training for the 
men whose job it is to operate them. 








U. S. Has 6,643 
Bridges 


F YOU counted a bridge 

a minute it would take 
you nearly five days, 
counting day and night, 
to number those spanning 
navigable waters in the 
United States. A report 
of the National Rivers and 
Harbors Ccngress gives 
the number as 6,643. This 
includes only bridges that 
cross rivers and bays serv- 
ing as waterways for navi- 
gation. Of the number, 
2,337 are railway bridges. 
The remainder are high- 
way spans. Sixty-two of 
the bridges are a hundred 








A view of the ingenious movie camera from above, showing how 
it sweeps in a circle, photographing all the faces around the table. 


feet or more above the 
surface of the water. 


Strange ‘‘Mystery House” 
Looks Like a Village 


HAT is probably America’s queerest 

house stands in the Santa Clara 
Valley, California. Spread out like’a 
whole village, it has 144 rooms, no 
twelve on the same level, connected by 
miles of rambling passageways and corri- 
dors. The house was built by a woman 
of unlimited wealth who believed, so the 
story goes, that as long as she kept adding 
to it she would not die. So, for thirty- 
eight years, carpenters were kept busy 
increasing the maze of wings and turrets 
of the rambling structure. 

Its interior suggests a setting for a 
mystery thriller. There are entrances 
walled up behind, closet doors opening 
upon blank walls, trapdoors and weird 
steps of only two-and-a-half-inch treads, 
and balconies over stairs with no en- 
trance to them. Some of the rooms con- 
tain elaborate gold plate and silver fix- 
tures and stained glass windows valued 
at $5,000 apiece. The apparently separ- 
ate structures seen in the photograph 
above all are part of the one house. 
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Dashboard Cigarette Case 
Supplies a Light, Too 


WENTY cigarettes can be placed in 

a compact dashboard case, with‘ an 
electric lighter attached, which has been 
designed for motor- 
ists who want to have 
their “smokes” handy 
when driving. The 
device fastens by 
means of a single bolt 
and one wire, at-t__ 
tached to the back of 
the ammeter. 

A lid at the top of the 
case lifts to admit the 
cigarettes. When a lever 
at the bottom of the 
case is moved, as in the 
illustration, a cigarette 
slides out an opening in 
the side and another 
drops into its place in 
the case. The lighter 
head is pushed in to es- 
tablish electrical contact when a light is 
desired. The device, its maker points out, 
saves crushing cigarettes in the pocket 
when driving. 





Bird Fertilizer Producers 
Protected by Law 


HIP masters carelessly blowing their 
ws) foghorns, disturbing the guano birds 
nesting on the islands off the coast of 
Peru, are punished with a fine; and if 
it is discovered that their vessels ap- 
proached within two miles of the islands, 
their boats are confiscated! 

This new law was passed by the Peru- 
vian government in a drastic campaign 
to protect the birds, which, as described 
in a recent issue of PopuLarR ScIENCE 
MonTuty, produce large quantities of 
guano, an excellent fertilizer. While gua- 
no is found in various places, the most 
valuable variety—containing from thir- 
teen to fourteen percent nitrogen and a 
like proportion of phosphoric acid—is 
exported from the Chincha and other 
islands near the Perurian coast. These 
islands produce $1,000,000 worth of the 
fertilizer a year. 


Studying Mystery Disease, 
Doctor Is Stricken 


ALTA fever, the mysterious “‘undu- 
lant” disease which has puzzled 
medical men, recently claimed a new vic- 
tim when Dr. Edward Francis, of the 
U. S. Public Health Service, was stricken 
with the fever. As was reported in a re- 
cent issue of PopuLaR Science MonruLty, 
the gold medal of the American Medical 
Association was awarded to Dr. Francis 
for his isolation. of the germ that causes 
tularemia, or rabbit fever. 

Doctor Francis has been devoting his 
time for several months to studying the 
new mystery disease and recently an- 
nounced that he had discovered that 
cows have Malta fever and pass it on to 
humans through raw, unpasteurized milk. 
Although the disease is rarely fatal, it re- 
quires from three to five years to run its 
course. After the patient is apparently 
well, he is stricken again. These recurring 
waves of illness, lasting from two to three 
weeks, have given the sickness its com- 
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mon name of “undulant’”’ fever. It is 
believed Dr. Francis contracted the fever 
from cultures with which he was experi- 
menting in the laboratories of the Public 
Health Service, in Washington, D. C. 


Headlight Glare Reduced 


by Two New Devices 
OO REDUCE eyestrain and nervous 


tension during night driving, a combi- 
nation antiglare device has been invented 
for the use of motorists. An adjustable 
arm moves a sheet of translucent mate- 
rial behind the windshield to kill the glare 
of an approaching headlight. It can be 
adjusted to suit the height and position 
of the driver. 
Over the bulbs in the headlights of the 
machine are clamped colored deflectors to 
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Follow These Rules When 
Giving Baby Sunbath 


HEN giving the baby a sunbath 
physicians say, certain rules mys 
be observed to make sure that the roe 
ess will benefit instead of injure the infant, 
First of all, the baths must be given reg. 


ularly. Exposure to the sun must be 


gradual to prevent sunburn, and mothers 
should be careful to see that the sup 
strikes the baby’s cheeks and hands, byt 
is kept out of its eyes. 

The child should be turned from time 
to time to expose both cheeks. The rest 
of the skin should be tanned gradually 
This can be done by rolling up the baby’s 
sleeves, taking off its socks, and so on, 
Beginning with from three to five mip. 
utes a day, the period of exposure must 
be increased by slow stages until the 
maximum of one hour in the morning and 
one in the afternoon has been reached, 
The sunbath should be given in a spot 
protected from the wind. 


Longest Suspension Span 
Nearing Completion 


NE hundred feet longer than the main 
span of the Philadelphia-Camden 
Bridge—the longest suspension span in 
the world—is the 1,850-foot central span 
of the new International Bridge, being 
built across the De- 








Above: Deflector clamp- 
ed over upper half of 
bulb softens glare. Right: 
Shield kills glare of 
approaching headlights. 


troit River from De- 
troit to Canada. It 
will be completed in 
1929. However, the 
bridge across the Hud- 
son at New York City, 
to be opened soon af- 
terwards, in 1981 or 
1932, will have a cen- 
tral span nearly twice 
as long — 3,500 feet. 
Plans for an even larger 
suspension span are 
said to have been 


drawn up. It will cross 








soften the illumination coming from the 
upper half of the lights, which most fre- 
quently shines in the eyes of approaching 
drivers. The rays from the lower half are 
said to illuminate the road ahead clearly 
for the driver. This combination, says 
the maker, protects the motorist from 
being blinded by. the glare of an approach- 
ing car’s lights and relieves him of the 
necessity of dimming his own lights 
when meeting another car. 


Armchairs of Rubber 
RMCHAIRS upholstered 


with rubber were recently ex- 
hibited at a “Rubber Fair” held in 
the Royal Agricultural Hall, Lon- 
don, England. They are 
guaranteed not to get 
“lumpy” under contin- 
ued hard use. Another 
exhibit was a_ rubber 
paving block, which was 
taken from a street 
where it had been in use 
for two years. During 
that time, 32,000,000 
tons of traffic had passed 
over the block, but it 
was still in good shape. 









Motorists’ strong box holds driver’s 
license and owner’s registration card. 


the Narrows, {from 
Brooklyn to Staten Island, New York, 
and have a total length of 4,500 feet. 


Auto License Always Handy 
With This New ‘‘Safe”’ 


HEN you need your driver's license 

on the road, it is never at home in 
the pocket of another suit of clothes, if 
you carry it in a little 
safe designed to fasten 
to the inside of an auto- 
mobile, shown at the 
left. The tiny strong 
box, four by two inches, 
has a combination lock 
that requires no key. 
Each box has an indi- 
vidual combination. The 


proof. When not m- 
stalled on the motor 
car, the device, accord- 
ing to the maker, can be 
used as a dime bank. 

In addition to licenses, 
a few dollars might be 
cached in the box for 
emergency use. 


safe is made of brass and. 
heavily nickel-plated, so. 
that it is entirely rust- 
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‘shty Armored Submarine 
Mig Built by France 


HE Surcouf, reported to be the largest, 

heaviest, and most powerful sube 
marine ever built, has been completed at 
Cherbourg for the F rench navy. This 
Leniathan of underwater ships is 400 feet 
long, nearly as long as a light cruiser, 
with a displacement of 4,000 tons, 
exceeding by 360 tons the largest previous 
submarine, the American “V” boats. 

A feature of the new vessel is armor 
rotection for all the vital parts exposed 
when the boat is running at the surface. 
This makes it in reality an armored 
cruiser, able to withstand the shells of 
light quick-firing guns and to return the 
fre with its own guns. 

Diesel engines in the submarine are 
expected to drive it through the water at 
as of about twenty-five miles an 
hour, five miles faster than that of the 
Humayta, the submarine recently built 
in Italy for the Brazilian government 
and claimed to be the fastest under- 
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required no attention or adjustment. 
Another was successfully driven in an 
experimental tour over some of the worst 
mountain roads in Europe. 


Four Useful Auto Tools 
Combined in One 


HAMMER, a socket wrench, a tire 

iron, and a gasoline measuring stick 
are combined in a new tool for motorists, 
pictured at the right. The forged steel 
handle forms the 
tire iron for prying 
off stubborn rims. 
It is also marked 
as a scale for meas- 
uring gasoline in the 
tank. One end of 
the head of the tool forms a 
hammer and the other end 
has a hexagon shank for 
mounting interchangeable 
sockets to form a wrench to fit 
nuts of many different sizes. 











water boat in the world. 

The Surcouf is divided into water- 
tight compartments and is fitted 
with the latest safety devices. The 
submarine is named in honor of 
Robert Surcouf, a famous French 
privateersman. 


New Automatic Gear 
Shift Invented 


HIFTING gears as easily as 

advancing the spark lever is 
said to have been made possible by 
an invention recently adopted by 
a large automobile manufacturing 
concern in England. A single lever 
on the steering wheel is moved to 
one of six positions on a small dial, 
indicating either reverse, neutral, 
first, second, third, or fourth gear, 
and the change takes place auto- 
matically when the clutch pedal is 
depressed and released. 















The gears of the automatic shift 
are of the “‘always in mesh” type as op- 
posed to the sliding gear, and are operated 
by a mechanical finger controlled from 
the lever on the steering wheel. 

A machine fitted with the new shift, 
tested for 50,000 miles, is reported to have 














To shift gears on this new car, simply move 
the small lever to the desired speed indi- 
cated on dial and step on the clutch pedal. 


One Man Controls Traffic 
in New Vehicular Tube 


ITHOUT moving from his chair, an 

operator in the control tower of 
the new underwater vehicular tunnel 
running under an arm of San Francisco 
Bay between Oakland and Alameda, 
Calif., can govern the machinery func- 
tioning throughout the length of the tube. 
An array of indicators on the control 
board before him tells him how this 
machinery is working and records any 
adjustment that must be made. Buttons 
and levers enable him to control traffic 
through the three-quarter-mile tube, 
which is capable of accommodating 
12,000 automobiles a day. 

This tunnel, opened last summer, is the 
first precast concrete tube ever con- 
structed. How it was built in sections 
and sunk into place was described some 
months ago in an article in PopuLarR 
Science Montuiy. Each section was 
203 feet long and weighed 4,500 tons. 
They were cast in forms in a dry dock 
made air-tight with bulkheads, towed by 
tugs to a position above the spot where 
they were to rest, and slowly lowered into 
place. The sections were then joined 
under water and sealed. 








59 





You Simply Drive Up Onto 
This Jack; No Pumping 
N AUTO jack, designed 


to raise a car without 
requiring any pumping or 
cranking, has been produced 
by an Omaha, Nebraska, in- 
ventor. The device has two 
parts. One is a lug which is 
bolted to the rim of the wheel, 
one for each wheel. When a 
tire has to be changed, the 
second or lifting part of the jack is 
inserted in an opening in the lug. 
The car then is backed or driven 
ahead sufficiently to ride up on the 
jack. This, of course, lifts the wheel 
from the ground, as shown in the 
photograph. 

Fitting the jack in place is 
described by the inventor as being 
as simple as slipping a stove lid 
lifter into the lid. The jack, of cast 
iron, is fitted to the inside of the 
wheel so it does not interfere with 
the removal of the tire. The car is 
lowered to the ground by driving 
off the jack, which then is slipped 
from the lug opening and stored in 
the tool compartment for the next 
time it is needed. 

An advantage of the device, according 
to the inventor, is that it holds the tire 
rim and prevents the wheel from spin- 
ning. Also, the lug is attached so the 
valve is in a convenient place for tire 
changing. The device is not adapted for 
use with wire or disk wheels. 


Electric Robot for Autos 
Says ‘“‘Home, James’”’ 


HE latest improvement in one of the 

automobiles of European make is an 
electrical device by means of which the 
passenger directs the chauffeur without 
saying a word. 

Instead of a speaking tube, the interior 
of this automobile has a set of buttons 
which, when pressed, convey signals to 
the driver on an annunciator installed on 
the dashboard. Made in the form of a 
glass-inclosed circle, this annunciator is 
divided into eight sections, each of which 
bears one of the following printed orders: 
Start, stop, quick, slow, left, right, turn 
around, go home. 

By pushing one of eight corresponding 
buttons inside, the passenger causes a 
light to appear behind the order which he 
wishes his chauffeur to carry out. 












































Novel ‘*Sledmobile’’ Needs 
No Hills for Coasting 


HOT forward by a lazy tongs mecha- 
nism, an ingénious “‘sledmobile,”’ re- 
cently designed, can be adapted either for 
winter or summer use. The driver propels 
the sled by pulling a lever. To this the lazy 
tongs are connected in such a way that 
the pull extends them to their full length 
and drives their sharp-pointed tips into 
the ice. As the extension rod returns, the 
point rises slightly so as to avoid dragging 
along the ice and retarding the sled’s 
momentum. 

Speeds up to fifteen and twenty miles 
an hour are said to have been attained 
with the machine. The device is col- 
lapsible, so it can be folded into small size 
for carrying to a pond or playground. 

To convert the sled into a land vehicle, 
wheels are substituted for the sled run- 
ners, and a nonskid material is fitted over 
the propelling point. Steering is ac- 
complished with the feet. 


Door Lock Turns Out the 
Lights as You Leave 


OCK your door — and all the lights in 
the room go out! A handy new 
electric switch built into the door lock is 
said to be a positive remedy for forgetting 
to turn off the lights when you leave. It 
extinguishes them automatically, and 
later snaps them on again when you un- 
lock the door and reenter. Turning the 
key in the keyhole does the trick, and 
saves blundering into furniture hunting 





Throwing the door bolt actuates a switch (seen 
exposed at the right) which snaps Off the light. 
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for the light switch in the darkness. 

The “brains” of the clever contrivance 
is a little mercury switch, similar to those 
that control home oil burners. When the 
lock bolt slides home it tilts the switch so 
as to break the electric circuit supplying 
the lamps in the room. The device 
is particularly designed for hotel 
rooms and theater dressing rooms. 
It has been installed recently in 
hotels of New York City, Chicago, 
and Cleveland. 


Burning River Mud for 
Electric Power 


LECTRIC power 

from “mud pies”’! 
This amazing proposal 
is actually being tried 
in Germany with re- 
markable success, it has 
recently been reported. The mud on 
the bottom of a small tributary of the 
Rhine was discovered to be permeated 
with combustible matter. 

Up to the present, this mud has not 
only been worthless but has presented a 
serious obstacle to navigation in the 
Rhine, into which it is carried. It is now 
being dredged up, dried into small cakes, 
and burned to run machin- 
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Gas Lines from Ruhr Will 
Supply All Germany 


VAST network of steel arteries, with 
a battery of coke ovens jn th 
Ruhr as the heart, jis to stretch Foes 
Germany, supplying gas to the cities by 
pipe line, if a scheme, already Partially 
fulfilled, is realized. ¥ 

Hitherto, delivery of gas under pressure 
over long distances has been found imprac. 
tical because of leakage at the joints of 
the pipes. A process of welding the Pipes 
overcomes this difficulty. Work has al. 
ready begun upon the first part of the 
scheme—laying a horseshoe-shaped main 
line to include a number of industrial 
towns as far up the Rhine as Cologne. 
The next step will be the laying of , 
line 125 miles to Hanover, at a cost of 
approximately two million dollars, jp. 
cluding gas compressors. 

If the Hanover line proves successful, 
the steel pipes will be pushed out to 
other large cities of the nation. The 
operating company will supply gas to the 
municipality of Hanover for a period of 
thirty years. The gas is to be made by 
large coke ovens at the pit heads of the 
Ruhr coal mines and forced through the 
pipes under a constant pressure. 





ery for generating electric 
current. The heat value of 
this strange mud fuel is said 
to be about two thirds that 
of anthracite. 


Phonograph Needle 
a Heavyweight 


PRESSURE of fifty 

thousand pounds—the 
weight of a fleet of motor 
trucks—to the square inch 
bears down upon a phono- 
graph record at the point 
where the needle touches 
it, according to H. A. Fred- 
erick, of the Bell Telephone 
Laboratories, New York 
City. If extended over the 
whole surface of a twelve- 
inch record, this crushing 
pressure would amount to 
more than 2000 tons. 














The weight resting on the 
needle point, he explains, is only a few 
ounces, but this point oecupies only an ex- 
ceedingly small space on the record. Thus, 
if the same amount of pressure is extended 
over the area of a square inch, the mul- 
tiplied weight becomes enormous. 


A Billion Meteorites Hit 
the Earth Each Day 


BILLION meteorites, or shooting 
stars, strike the surface of the earth 
each day. ‘That, according to Dr. Henry 
N. Russell, astronomer at Princeton 
University, is the approximate number of 
these celestial visitors straying within 
range of the earth’s attraction every 
twenty-four hours. However, almost all 
of them are tiny, most of them probably 
weighing about 1/450,000 of a pound. 
The sun, according to Dr. Russell, is 
bombarded by a constant downpour of 
these speeding pieces of matter. Sixty 
tons of them fall into the white-hot 
crucible of the sun each second. 


This **Steamer’”’ Is 34 Years 
Old, and Still Going! 


STEAM automobile, built in England 
thirty-four years ago, when laws 
were still in force restricting the speed 
of motor vehicles to four miles an 
hour, recently drove down a street in 
Basingstoke, a town west of London. 
For many years the machine was 
used in hauling freight and passengers 
about the town. It was built by the 
Thornycroft company, which still owns 
it. The odd vehicle is a front-drive car. 
The front wheels, almost twice as large 
as the rear ones, are driven by chains 
and sprockets. Steering is accomplished 
by a wheel that turns the rear wheels. 
Ordinary wooden truck wheels with 
iron rims were used and the day of balloon 
tires and shock absorbers was still a long 
way off. The funnel from the steam 
engine that supplied the power projected 
through the roof of the machine, belching 
smoke as it moved down the streets. 
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When the alarm rings, the little two-wheeled fire truck 
shown at right is hooked quickly to a motorcycle and 
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rushed to the blaze. It carries hose and extinguishers. 


With trailer and side 
car, this elaborate cy- 
cle will take a family 
camping. Equipment 
rides in the hamper. 

















Taxi! It rides on only three wheels but it gets there just the same. 
And the little one-cylinder motor up ahead saves lots of gas. 


The Motorcycle Steps Out as Auto’s Rival 


torcycles, in the way of increased 

comfort and utility, have been a 
feature of recent European motor shows. 
Beauty parlor motorcycles, machines with 
complete camping equipment attached, 
motorcycles that carry six people, motor- 
cycles that put out fires—these are some 
of the novelties that have aroused new 
interest in this form of motoring. 

One beautiful white German machine 
has a single-wheel trailer which carries a 
complete camping equipment, including 
a tent, strapped in a wicker basket. A 
side car and an additional seat over the 
rear wheel permit the whole family to get 
away for week-end trips. 

Another German invention is a taxi 
motorcycle that carries six people. It 
has three wheels and is powered by a 
single-cylinder motor mounted over ‘the 
front wheel. It is designed for taxi serv- 
ice in the country, but may also be used 
for a touring car by a private family. ‘Lhe 
machine is said to ride easily, make good 
speeds, and to be exceptionally econom- 
ical in operation. 

An inclosed side car on an English ma- 
chine contains all the conveniences to 


G treet, in improvements in mo- 


make it a miniature beauty parlor. It 
even has a dressing table, complete with 
paneled mirrors. At the recent Olympic 
exhibition in London was a fire truck 
trailer which can be attached to or un- 
hooked from a motorcycle in a few sec- 
onds. The trailer contains a complete 
fire fighting equipment for putting out 
small blazes, including ladders, hose, 
and hand extinguishers. The motorcycle 
speeds the equipment to the scene of the 
fire, where the trailer can be unhooked 
and backed into narrow spaces by hand. 


Remarkable New Glass Can 
Be Sawed Like Wood 


WANT plass windows in my house.” 

Instead of suspecting the speaker 
of an impediment in his speech, future 
generations may understand that he 
means a remarkable transparent sub- 
stance quite unlike the glass now used in 
dwellings. “Plass,” described as a “‘first 
cousin to glass,”’ has just been created in 
the laboratories of the Liverpool Uni- 
versity by two English chemists, Prof. 
E. C. Baly and his son, Edward J. Baly. 
It is said to have all the outward appear- 
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A beauty parlor on wheels. The in- 
closed side car contains dressing table, 
mirrors, and all necessary cosmetics. 





ance of ordinary glass, but can be cut or 
turned like a piece of wood. It is made 
from a chemical combination that pro- 
duces a thick syrup, then hardens into the 
glasslike substance, which is declared to 
be nonbreakable and noninflammable. 
It is also believed to admit ultra-violet 
rays beneficial to health. 


‘*Stay Alive Club” Seeks te 
Make Streets Safe 


FEW weeks ago, the U. S. Depart- 
ment of Commerce announced that 
the annual toll of deaths from automobile 
accidents had increased 243 (from 6,983 
to 7,226) in seventy-two American cities. 
Shortly afterwards, the “Stay Alive 
Club of America,” an organization de- 
voted to the spreading of the gospel of 
street safety, was incorporated under the 
laws of the State of New York. 

The principal purpose of the new club 
is the promotion of careful driving and 
safe crossing in the city streets. This it 
means to do by the distribution of liter- 
ature and other educational methods. 

That automobile killings are rapidly on 
the increase is strikingly illustrated by 
the fact that the total figure of such 
deaths in the United States in 1927 was 
21,160, as against 18,871 in 1926. 
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Useful Suggestions for Radio Fans 


Secrets of Accurate Logging 


How to Adjust Your New Receiver for Hairline Dial 
Settings— Making Tubes Last Longer — Interference 


N THE early days of radio broad- 
casting, a list of dial settings for the 
various stations was not required to 
be very accurate. It served only as a 

rough guide in finding stations, because 
the stations themselves did not stick very 
closely to their assigned wave lengths. 

Now, however, the Radio Commission 
requires all stations to stay within 500 
cycles of their assigned frequency. In the 
ordinary receiver this means, roughly, 
within a tenth of a division. 

With such accurate transmission, it 
now is possible to preadjust your set 
for any given station within a tenth 
of a division, provided, of course, 
that you have previously located the 
correct point. And right here a 
difficulty arises. With many types 
of receivers it is almost impossible 
to read the dial with any great ac- 
curacy. The illustration on this 
page shows where most of the trou- 
ble occurs. 

It is extremely difficult to manu- 
facture a dial so accurately that it 
will run absolutely true. For that 
reason the pointer or indicator usually is 
placed far enough from the surface on 
which the figures are printed to avoid 
chance for friction if the dial does not 
run dead true. 

The result is that for any given setting 
of the dial. the reading will depend on 
where your eyes are with relation to the 
dial. If, for instance, you are in the 
position of the artist who drew the illus- 
tration, the pointer will apparently read 
directly on the line opposite the figure 
five. But if your vision were in line with 
the light rays striking the dial, the read- 
ing would be one division lower, or where 
the shadow of the indicator is shown. 

Modern radio receivers tune so sharply 
that an error of one division on the dial 
will either eliminate the station or greatly 
reduce the volume. 

There are two ways to remedy the 
trouble. One is to remember always to 
hold your head in a certain position 
when you are setting the dial. That may 
work out for yourself, but the rest of the 
members of your family may not be so 
careful. The other method is to bend the 
pointer until it just clears the surface of 
the dial; or, if this cannot be done, then 
fit an extra thin sheet metal pointer over 
or under the regular pointer and bend 
the auxiliary pointer. 


Changing Tube Voltages 


N THE side of every box containing a 
vacuum tube, it is customary to 
print a table giving the recommended 
















A, B, and C voltages. Many radio fans 
think that unless this voltage table is 
rigidly observed, the tube will not func- 
tion; or, if it does work, its useful life 
will be very short. This is not strictly 





A BC’s of Radio 


] Apnontel alternating current 
transformer consists of an 
iron core made up of many lay- 
ers of thin sheets. The core 
may be square in cross section 
and square in shape, or it may 
be built in the form of two 
squares with a common side. 
Around the common side, or 
one side in the case of the plain 
square, coils of wire are wound. 
One coil is connected to the 
supply current, and current is 
drawn from the other coil. 
The coils are insulated from 
each other and the action is 
purely electromagnetic. The 
ratio of the voltage of the cur- 
rent fed into the transformer 
compared with the voltage of 
the current which may be 
drawn from it depends on the 
number of turns of wire in the 
two coils. If the secondary 
coil, for example, has twice as 
many turns as the primary, 
the voltage will be doubled. 














With most sets the dial reading de- 
pends largely on how you look at it. 


true. Changes sometimes are advisable 
and result in definite advantages. 

For instance, the recommended B op 
plate voltage for the power tube type 
171A is 180 volts, and with this plate 

voltage the recommended C-vo} 

is 40.5. Applying these voltages to 
the tube will result in maximum 
power-handling ability consistent 
with long life. The B-current draw; 
from the B-batteries by the tube 
will be somewhere between fifteen 
and twenty milliamperes, eepending 
on the individual tube. If you 

that you do not require all the power. 
handling ability of the tube at these 





HH Hh voltages, you can effect an economy 


in battery current by slightly in. 
creasing the C-voltage to forty-five; 
then, with some tubes, you can run 
the C-voltage up as high as fifty with 
but little falling off in apparent re 
sults. This is particularly true when 
the audio transformers in the radio 
receiver do not amplify as well as 
they should on the low notes. 

It also is possible to get more than 
the maximum rated output from any 
power tube by increasing both the B- and 
C-voltages. This may be worth while 
in an emergency, but of course you pay a 
penalty in the form of greatly shortened 
tube life. 

The same applies to the filament or 
A-voltage. If the tube is rated for five 
volts, it usually will give slightly more 
power at five and a half volts or slightly 
less at four and a half. But continuous 
operation at five and a half volts will 
cut the life of the tube to a small fraction 
of normal. 


Trolley Car Interference 


LTHOUGH practically no progress 
has been made in the matter of get- 
ting rid of static interference with radio 
broadcast reception, many forms of man- 
made interference can bej|squelched by 
the aid of by-pass condensers, radio-fre- 
quency choke coils, and so on. This is 
true of almost any interference caused 
by the sparking at the brushes of electric 
motors. 

There is, however, one form of man- 
made interference about which nothing 
can be done. That is the noise produced 
in the receiver by the sparks produced by 
the trolley of an electric car as it rolls or 
slides along on the overhead wire. If 
you are so unfortunate as to live close toa 
trolley line, the only remedy for the inter- 
ference is to move away. No fancy 
gadgets, special condensers, or other 
alleged remedies will accomplish any good. 
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n g Here’s a Fascinating Contest in Which 
Every Radio Beginner Has a Chance 
to Win—Just Build and Describe 
a Simple One-Tube Receiver 
d It is strictly up to you. which merit actual tests. Builders of 
advisable what type of receiver you these sets will be requested to ship their 
4 ed build. You can use all receivers to the laboratory of Popular 
we Bor factory-built parts, but Science Institute of Standards by express 
hi t such a set could not rate collect for final judging. All sets thus 
C. pate _. above 75 percent in the — shipped will be handled carefully and re- 
1 ~Voltage *? contest because it would turned promptly after the final judging. 
oitages to score zero on point 2, and, However, we cannot be responsible for 
a probably, relatively low loss or damage in shipping. 
-onsistent on point 4. All entries must be received in this 
- drawn On the other hand, if office not later than March 15, 1929. 
beg: tube Using any materials built of homemade parts, Here are some of the problems you 
* fifteen you please, oi paste you might get a high rat- must solve. 
epen except vacuum tube ¢ nt ae ‘ ate : . PF 
fing and headphones may ing on points 2 and 4 with, First, you must decide on the circuit. 
Rs ps be your own make. perhaps, a poor mark on Fig. 1 shows the standard three-circuit 
~~ point 1 because it is un- _ tickler coil hook-up. Coil A usually has 
> at these likely that home-built from ten. to twenty turns of wire wound 
thy ERE is a chance to exercise skill parts will equal in electrical efficiency on the end of the form next to coil B. 
“ "eal and ingenuity in a novel radio the finished products of radio manu- Coil C may be from twenty to thirty 
cma contest for cash prizes. If you  facturers. turns wound on a smaller form and 
fifty with compete you are sure to gain a The contest is open to everyone, mounted on a shaft so that it can be 
bs. better knowledge of radio and of parts everywhere, without restrictions or quali- rotated at the filament end of coil B. 
ne al used in receivers. And, after you have fications. You need not be a subscriber The number of turns in this coil will de- 
es madi made parts yourself, you will have a to PopuLar Science Monru_y nor even _ pend on the size of wire, diameter of the 
rT ‘ higher opinion of finely built commercial — purchase this copy of the magazine. coil form, and maximum capacity of the, 
_— radio apparatus. The first prize will be $25.00, the second variable condenser used to tune it, @ 
— than The object of this contest is to build a $10.00, and the third $5.00, all in cash. problem you must solve yourself. ; 
om a workable one-tube radio receiver by Officials of Popular Science Institute of Fig. 3 is essentially the same as Fig. 1, 
“ pe using any of three typical circuits shown Standards will be the judges and their except that the tickler section of the coil 
th whil on this page, or any other is fixed and its effect controlled by an 
ou pa . you can devise. _ additional variable condenser. A radio- 
we s ed Receivers submitted by — frequency choke coil is usually, but not al- 
contestants will be judged ways, needed in this type of circuit; and 
_— on > —— — ~—_ This Booklet Will Help You! ay 3 4 ber = . on to 
int counting one four . ing” eft- n ing post. 
a five of the total rating. r YOU plan to build, buy ’ install, Fig. 2 shows the conventional vario- 
Sechtly The points are: (1) Oper- or operate radio receiving equip- coupler-variometer hook-up, a tricky cir- 
taal ation. (2) Number of home- ment, send for the twenty-page cuit to build and operate, but one that 
sits will built parts. (3) Simplicity. booklet, ‘“What Radio Buyers Should may appeal to some because it uses no 
fraction (4) Cost of construction. Know.” It will help you, for it in- variable condensers. 
cludes a list of tested and approved OU are not expected to make the vac- . 
equipment. The price is twenty- uum tube or headphones, as these 
rice five cents. Send your order to Popu- parts cannot be constructed at home. 
progress lar Science Institute, 250 Fourth ; W ry the actual nesses moet be Eee 
- of get- Avenue, New York City. || duced by your own unaided efforts, there 
te an | is_no rule against obtaining advice or 
' '| information from any available source. 
oo You may ask any friend familiar with 
dio-t nd radio circuits to help you 
This is decision will be final. In case of a tie, 
caused each tying contestant will receive the full me 
electric prize. ; . 
Your entry must consist of a brief de- 
f man- scription of the set you build, accom- ‘ii = 
nothing . panied by a clear, preferably large, pic- 
oduced ture diagram showing all parts and wires. 
iced by Number each part and, in describing the + 
rolls or receiver, tell briefly how each part was 
ire. If made and the material you used. Thisis JL - 
ose toa prones’ +8 not a contest in literary ability or neat = = 
e inter- ; 7 draftsmanship. Your entry is simply to Fig. 3. An_ additional neue 4 
fancy | Ty 1.SgP), A suandard tee-ireus tetier guide the judges in determining which yaeble condene, con 
other coupler-variometer hook-up. You may use sets are possible prize winners. From fixed tickler coil in this 
vy good. these or any other circuit you may wish. these the judges will select receivers type regenerative circuit. 














Super- Power for Your Radio 


How to construct the 
mightiest amplifier 
you could ask for—It 
magnifies 1,200 times 
and thunders music 
of marvelous tones 


By 
ALFRED P. LANE 


ADIO fans who want the limit in 
power handling ability, marvel- 
ous tone quality, and enormous 
amplification can have them all 

by building the super-power audio ampli- 
fier to be described here. The arrange- 
ment of the apparatus was especially 
worked out for home construction in the 
radio laboratory of the Popular Science 
Institute of Standards. 

This amplifier has more power than you 
are ever likely to need for ordinary home 
use. It will, in fact, work two modern 
dynamic cone speakers or up to nine large 
magnetic cones at full capacity, and so 
can supply amplified radio or phonograph 
music for dancing in a large hall. Yet 
even with this enormous power, the unit 
will operate at low volume with true tone 
quality. 

The amplifier is arranged to operate a 
dynamic cone speaker of the 110-volt 
D.C. type. It supplies the necessary 
field current and the output transformer 
is designed to feed directly into the voice 
or moving coil of the speaker, thus elimi- 
nating the step-down transformer fitted 
in the base of every dynamic speaker. 
The over-all amplification between input 
and output terminals is between 1,100 
and 1,200 times. 

In order to use this amplifier to repro- 
duce phonograph records electrically, just 
connect the cord from 
the electrical pick-up 
device to the binding 
posts marked “input.” 
For radio amplifica- 
tion connect the P in- 
put terminal directly 
to the plate terminal of 
the detector tube sock- 
et and connect the B 
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Fig. 1. 


line; and a three-stage, transformer- 
coupled audio amplifier shown below the 
line. Ordinarily, it is extremely difficult 
to use more than two stages of trans- 
former-coupled audio amplification with- 
out encountering howling due to audio 
feed-back, but as worked out in this unit, 
the amplifier is extraordinarily free from 
such troubles. It is, in fact, more stable 
than many common two-stage audio 
amplifiers. 


OU will note from the photograph of 
the layout at the top of this page 
that transformers A3, A4, A5, and A6 are 
arranged in the form of a square, six and 
a half inches between centers on a side, 
and at right angles. With this arrange- 
ment, and with all transformer cases 
grounded to the sheet of aluminum, there 
is no magnetic or electrostatic coupling 
to cause trouble. 

Readers who want the same enormous 
amplification to help bring weak, distant 
signals up to loudspeaker strength, but 
who do not require the great volume- 
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input terminal to the 
binding post ‘marked 
**0-90V,”” which can be 
set to supply any volt- 
age between these 
limits. 

A careful study of w 
the diagram — ,* 4 
will reveal that the 
unit consists simply of , Ex 
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ce] 
a high grade B-elimi- ** | 
nator circuit which ap- Az Bax 
pears above the heavy 
minus-B and ground 


Fig. 2. Technical wiring diagram. Above the heavy minus-B 
line is the B-eliminator circuit; below is the audio amplifier. 


Our new super-power amplifier as seen from above, showing the layout of parts. Note 
the squared arrangement of audio transformers. Grid and plate connections are short as possible. 


handling ability of the 250 power tubes, 
may easily revise the circuit to suit their 
particular requirements. 

Type 171A tubes can be used in place 
of the 250 tubes, and the entire audio 
amplifier circuit shown below the minus-B 
line will require no changes except to use 
a 1,000-ohm biasing resistance at R5 and, 
of course, five volts should be applied to 
the filaments of the 171A tubes. Above 
the minus-B line a_ conventional B- 
eliminator circuit employing a type BH 
filamentless rectifier tube can be sub- 
stituted for the more powerful eliminator 
circuit shown. Such an arrangement, 
however, would not supply the necessary 
current for the dynamic speaker field. 

The same kind of high power amplifier 
with restricted volume output can be 
constructed for battery operation, if de- 
sired. The circuit would be essentially 
the same as in the amplifier shown below 
the minus-B line in Fig. 2 except for the 
filament supply and ‘the C-connections. 
‘Type 201A tubes could be used in place 
of the 227 and two 226 tubes, with 171A 
tubes in place of the 250 tubes. Parts 
R5, R6, R7, C7, C8, and C9 would not be 
needed, but you would have to use a sepa- 
rate C-battery for each stage, applying 
four and a half volts minus-C to the F 
terminal of A3, nine volts minus-C to the 
F terminal of 44, and minus forty volts to 
the F terminal of 45. 


HEN, if you do not require the enor- 

mous amplification to help bring in 
weak, distant stations, but want the 
greatest possible power handling ability 
on a dynamic cone speaker, you can easily 
eliminate one stage of amplification. One 
way is to consider the P and B terminals 
of transformer AJ as the input terminals, 
in which case leave out the 227 tube and 
parts A3, R6, R8&, and CS. Another way 
is to connect the G terminals of trans- 
former AJ directly to the G terminals of 
the sockets for the 250 power tubes and 
leave out the two 226 tubes and parts 
Ad, R7, R9 and C9, 
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Fig. 3. This pictorial diagram will guide you in placing the parts and wiring the unit. 
Stars where a number of wires terminate indicate contact with metal base covering. 


Another idea, if you want the effect of 
a two-stage amplifier for normal use, yet 
desire the additional amplification of the 
third stage in reserve for emergencies, is 
to fit an amplification or “gain” control. 
Leave out the wire connecting the G ter- 
minal of transformer A3 with the G 
terminal of the 227 socket. Instead, con- 
nect a 500,000-ohm potentiometer be- 
tween the G and F terminals of the trans- 
former. Connect the moving arm 
of the potentiometer to the G ter- 


A3—Audio transformer. 

A4—Input push-pull transformer. 

A5—Interstage push-pull coupling 
transformer. 

_ A6—Output push-pull transformer for 
dynamic speaker. 

B—Double choke unit, 150-ohms re- 
sistance, 200-milliampere current-carry- 
ing capacity. 

C1—Filter condenser, 2 
volts. 


mfd., 1,000 
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C2 and C3—Filter condensers, 4 mfd., 
600 volts. 

C4—Filter condenser, 4 mfd., 200 volts. 

C5, C6, C7, C8, and C9—Filter con- 
denser, 1 mfd., 200 volts. 

= and C11—Bypass condenser,: .002 
mfd. 

R1i—Adjustable resistance, 4,000 ohms, 
capacity 79 mils. 

R2—Fixed resistance, 4,000 ohms, ca- 
pacity 79 mils. 

R3—Adjustable resistance, 25,000 
ohms, capacity 32 mils. 

R4—Adjustable resistance, 20,000 
ohms, capacity 35 mils. 

R5—Fixed resistance, 750 ohms, ca- 
pacity 182 mils. 

R6 and R7—Fixed resistance, 2,000 
ohms, capacity 112 mils. 

R8 and R9—Center-tapped fixed re- 
sistance, 10 ohms. 

Seven type UX vacuum tube sockets. 

One type UY socket (for 227 tube). 

Ten binding posts. 

Strong wooden baseboard, 1414 by 25 
inches. 

One piece of thin sheet aluminum to 
cover baseboard. 

Insulated wire, bakelite or plywood for 
mounting binding posts and resistances 
R1, R2, R3, and R4. Screws, etc. Tubes 
required: one 227; two 226; two 250; 
two 281; one 874. 

Because the unit is heavy, the base- 
board must be of substantial con- 

struction. It can best be made of 





minal of the 227 socket. The F 
terminal of the transformer should, 
of course, remain grounded on the 
sheet aluminum. By turning the 
arm of the potentiometer you can 
get any desired volume, from 
nothing to the full capacity of the 
amplifier. 


N CONSIDERING these pos- 
sible changes in the circuit 

to adapt it to your own particular 
requirements, remember that 
great amplification simply means 
the ability to take relatively weak 
electrical impulses and amplify 
them into very powerful ones, 
whereas the power handling pos- 
sibilities of the tubes in the last 
audio stage will govern the con- 
version of these amplified elec- 
trical impulses into sound energy. 
Thus, if 171A tubes are used in 
the last stage of an amplifier such 
as the one illustrated, local signals 
would be amplified to the distor- 








has been tested and approved for 

amateur construction by the 
Popular Science Institute of Stand- 
ards. A list of approved parts is avail- 
able. If you want a copy of this list, or 
if you wish additional information to 
help you to build the unit so that it 
will be best adapted to your own par- 
ticular requirements, address your 
letters: Technical Editor, PopuLar 


ike super-power audio amplifier 


Science Monraty, 250 Fourth Avenue, 


New York City. 





tion point very quickly but dis- 
tant, weak signals would, in many 
cases, be brought up to satisfac- 
tory loudspeaker strength. On 
the other hand, with the 250 
tubes in the last stage, you will be 
able to shake the stuffing out of the loud- 
speaker or jar the shingles off the roof 
without overloading the tubes. 

Here are the parts you will need to 
build the super-power audio amplifier, 
as shown in the diagrams and illustra- 
tions: 

Ai—Power transformer with one 1,200- 
volt center-tapped winding 200 milliam- 
pere output, and two 714-volt center- 
tapped filament windings. 

A2—Small filament heating trans- 
former with 1144- and 214-volt windings. 


The 


fier with tubes in place. 
Speaker 
posts are those at the 
extreme right of panel. 


completed ampli- 


field binding 







34-inch boards held together by 
battens across the bottom. A 
row of holes should be drilled 
cross wise in these battens so that 
you can pass wires back and forth 
under the baseboard in doing the 
wiring. 


HE thickness of the sheet alu- 

minum is unimportant. The 
thinner the better, for with thin 
stock you can punch the holes for 
the holding screws. This will save 
drilling. ‘Thin sheet copper or 
brass can be used, of course, but 
do not use sheet iron. 

The apparatus must be mount- 
ed substantially as shown in Fig. 
1, the plan view. See that trans- 
formers A3, A4, Ad, and A6 are 
as far as possible from power 
transformer Al. The square for- 
mation with the cores set in the 
positions shown is de- 
sirable. You may, how- 
ever, experiment with 
other arrangements by 
connecting the four am- 
plifying transformers with 
flexible leads so that you 
can turn them around to 
determine the positions 
where the hum is least. 

It is impossible to elimi- 
nate the hum completely 
in an audio amplifier ot 
such tremendous power. Even 
with the most careful arrange- 
ment of apparatus there will be 
a residue of hum which will be a 
trifle louder than when the am- 
plifier is assembled in two-stage 
form. However, at the volume 
level at which this outfit is 

(Continued on page 149) 
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Furfural, Once Rare, Now 
Made from Beets 


( NCE a chemical curiosity, selling for 

$30 a pound, furfural, widely used 
as an insecticide, now sells for ten cents 
a pound as a result of recent discoveries 
of chemists, who have succeeded in pro- 
ducing it from oat hulls and other waste 
farm products. 

A discovery by Prof. Orland R. Swee- 
ney, chemist at the Iowa State College, 
has just opened an entirely new source for 
furfural—sugar beets. After the sugar 
has been extracted from the beets, the 
pulp is put through an additional process 
which extracts the chemical. 

Besides serving as an insecticide, fur- 
fural is used in making synthetic resins. 


Surgeons 5,000 Years Ago, 
in Scandinavia 
SWEDISH archeologist, Dr. Gustaf 


Nihlen, recently returned from an 
exploration trip to the island of Gothland, 
in the Baltic Sea, announces that there 
were accomplished surgeons among the 
Scandinavians 5,000 years ago! 

The scientist, while examining human 
skeletons found in the ruins of a fishing 
village believed to date from the Stone 
Age, came upon skulls that bore unmis- 
takable evidence of having undergone the 
operation known to modern surgery as 
trepanation—the perforation of the head 
with a gimletlike crown saw. A stone 
auger or drill apparently was used by 
these early practitioners, and the arche- 
ologist claims the patients survived. 


Long Leash for Telephone 
Adds to Convenience 


’THETHER you like to do your tele- 
phoning in bed or sitting in your 
favorite Morris chair, it is equally easy 
with the help of a new French invention 
which allows you to carry your telephone 
clear across a room if you desire. The 
device is a spring reel on which is wound 
a long extension wire connected with the 
telephone instrument. This can be pulled 
out to meet the needs of the user. When 
the telephone call has been completed, a 
coil spring automatically winds up the 
wire and, incidentally, guards it from 
tangling and breakage. 
The coil can be hung on the wall, or 
attached to the floor or a table. 





—— 


From spring reel on the wall at right, an extension cord 
unwinds, permitting use of phone anywhere in room. 





ROM ancient galleons to modern pas- 
senger liners, the vessels of almost 
every description are represented in the 
fleet constructed by boys in the manual 


Fishing Two Miles Deep! 


OW would you like to reel in two 
miles of fishline every time you had 
a bite? An unusual fishing party, led by 
W. K. Vanderbilt, 
wealthy New York 
sportsman, is sailing 
around the world on 
the yacht Ara, ang- 
ling for strange speci- 
mens that live two 
miles below the sur- 
face of the ocean. 
The lines are of fine 
steel cable which will 
also be used to lower 
dynamite to great 
depths, where it will 
be exploded to bring 
deep-water fish to the 
surface. The.trip is 
expected to last eight 
months. A large 
number of glass jars 
and tanks are being 
taken on the yacht 
to hold the strange 
forms of sea life the 
party hopes to cap- ° 
ture. The elaborate preparation of the 
craft and its equipment indicate that the 
voyage will be one of the most 
ambitious ventures of its kind. 


Plane Helps Police 
Capture Fugitive 
WOOPING from the sky, an 
aviator helped police cap- 

ture a fleeing suspect at Clacton, 

' England, a few weeks ago. Two 
detectives were questioning him 
near the flying field when he 
broke away and made a dash for 
liberty. The officers gave chase. 
Capt. Edward A. Jones, flying 
overhead, dove straight at the 
fugitive, who threw himself flat 
on the ground to escape the air 
monster’s landing wheels. 
Meanwhile the detectives caught 
up and arrested him. 


When School Work Is Fun—Building Ships 





Uncovered plants, in middle, are small 
compared with those protected by paper. 





training department of the public schools 
of Long Beach, Calif. A _ miniature 
“‘ocean”’ in the classroom enables the 
boys to float their finished craft and ad- 
just the ballast before they take their 
ships to unprotected bodies of water. 

In the picture above model liners and 
launches are riding side by side in this 
tank, while the students in the class are 
busy making additional ship replicas. 


The Weedless 


Garden! 
LANTS grow 
through holes in 

paper in a strange ex- 
perimental garden of 
the Department of 
Agriculture in Vir- 
ginia. ‘There are no 
weeds to hoe. As- 
phalt paper, covering 
the ground between 
rows, smothers them. 
It also increases the 
yield of the garden 
plants and _ hastens 
their growth, for the 
paper, impervious to 
water, keeps the mois- 
ture in the ground 
and holds the heat of 
the sun’s rays far into 
the evening. 

The benefits of the paper mulch can be 
seen in the photograph by comparing the 
size of the plants in the middle row, 
grown in the usual manner, with those 
on either side, which have had the benefit 
of the new method. 

This experimental plot produced from 
two and a half to six times the usual 
yield and increased the speed of growth 
of the plants so that two crops were 
raised in a single season where one jhad 
been the limit before. 


An Age of Electric Power 


MERICAN manufacturers now use 
fifty times as much electric power 
equipment as they did at the beginning 
of the century. Electric motors installed 
in factories, reports the National Indus- 
trial Conference Board, total more than 
26,000,000 horsepower. In 1899 the total 
was only 492,936 horsepower. 
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Power Snowplows Keep Alpine Roads Open 


NDLESS tread tractors have invaded 

the domain of the St. Bernard dogs, 
driving huge snowplows over the Alpine 
passes and clearing the roads for winter 
traffic. ‘The Swiss Postal Department is 
using a fleet of high-powered machines to 
keep the frequent snowfalls of winter 
months from blocking the highways be- 
tween various parts of the mountainous 
country. One of these plows, shooting a 
white cloud of snow nearly to the tops of 


Scientist, Near Death, 
Stays by Meteor Find 
TS. brave men of learning are ever 


willing to sacrifice themselves for new 
discoveries was again demonstrated the 
other day, when a lone Russian astron- 
omer was rescued from certain death by 
starvation and scurvy on the uninhabited 
Siberian plains. 

The astronomer, Prof. Leonide Kulik, 
accompanied by a party of assistants, 
traveled last summer to the Yenissey 
province, in Siberia, where the expedition 
found a great meteor that had fallen in 
1908, destroying a large section of wood- 
land. When the members of his party 
were taken ill with scurvy, the astronomer 
sent all of them home to Russia, remaining 
behind alone to complete his. scientific 
observations. 

Months passed and nothing was heard 
from Professor Kulik. Finally a rescue 
party was hurriedly sent out, and the 
scientist was found, seriously ill and in 
an emaciated condition, and rescued. 


Giant Ape Skeleton Added 
to Collection for Study 


HUGE ape skeleton that makes the 

bones of a large man look like those 
of a pygmy was one of four recently 
brought to the United States for addition 
to the famous collection at Johns Hopkins 
University, Baltimore, Md. 

The skeleton, thought to be the largest 
of its kind in the United States, is that 
of an animal weighing 400 pounds and 
having a height of six feet. It will be 
examined by Dr. Adolph H. Schultz, pro- 
fessor of physical anthropology at the 
University, who will measure the size of 
the various parts, including the skull and 
brain cavity, for comparison with similar 
measurements of a human skeleton. 


the telegraph poles that border the road- 
way, is shown in the illustration cutting 
through a comparatively light snowfall. 
Powerful spotlights are installed on the 
machine so that the work can proceed at 
night, when necessary. 


Folding Umbrella Carried 
in Woman’s Hand Bag 


HEN collapsed, the miniature um- 

brelia shown below is little longer 
than your hand, and fits in a hand bag. 
When it is open, it is nearly as large as an 
ordinary umbrella. At the approach of 
a storm, the silk cover, which protects 
the umbrella when it is in the hand bag, 
can be slipped off, the handle telescoped 
out, and the umbrella opened. When the 
rain is over, pressure on two springs at the 
top of the stick closes the umorella and 
pressing two buttons telescopes the han- 
dle, so that it all fits in the hand bag. 



























Above: The um- 
brella is unfolded 
in a jiffy, provid- 
ing ample protec- 
tion against rain. 


At right: The telescoped 
umbrella takes up little 
space in a hand bag, and 
it is not likely to be left 
behind when shopping. 
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New Yorkers Talk Over 
8,000,000 Miles of Wire 


SOLID band of copper fifty-six feet 

wide could be stretched from coast 
to coast across the United States if the 
telephone wires used in New York City 
were placed side by side, allowing an 
average thickness of a quarter of an inch 
for each wire. The human voice travels 
over 8,000,000 miles of copper wire in 
that city alone, the New York Telephone 
Company reports. 

During the first nine months of 1928, 
the company added 386,000 miles of wire 
to its system—enough to reach to the 
moon and nearly halfway back again! 
The calls, on an average day, pour into 
the various exchanges at the rate of ninety 
a second, making a total of 7,757,511 for 
the day. This is said to be ten percent 
of the total number of calls made in the 
entire country in a day. There are 
1,678,664 telephones in New York, not 
including private lines. 


20-Year Avalanche Warning 
Saves Villagers’ Lives 


HAT no loss of life occurred as a re- 

sult of the recent crash of Monte 
Arbino, the “moving mountain” in 
Switzerland, was due directly to warn- 
ings issued by scientists, who had watched 
its changing positions for two decades. 

As long ago as 1905, the Swiss Federal 
Geological Survey predicted the ava- 
lanche. Last year, the imminence of the 
disaster was prophesied by this agency, 
and several villages were evacuated. Al- 
though not a single person was killed or 
injured, property Gamage running into 
the millions was done by the avalanche, 
which overwhelmed about 6,000 acres of 
valuable chestnut and fir groves, pasture 
lands, and forests in the Arbedo Valley 
not far from Lake Maggiore on the Swiss- 
Italian frontier. 

The mountain had been moving for 
forty years. The glaciologists of the 
Federal Geological Survey announced 
twenty-three years ago that it had pro- 
ceeded six feet on its disastrous way. 
When the crash finally came, 30,000,000 
cubic yards of rock and debris thundered 
down the mountainside. 


Pine Trees from U. S. 
in Demand Abroad 


MERICAN pine trees are welcome 
invaders in many foreign lands. 
Fifteen countries have asked for informa- 
tion about getting seeds for planting 
abroad. As nearly as 
possible, seeds sent in 
response to such re- 
quests have been se- 
lected from trees grow- 
ing under climatic con- 
ditions approximating 
those of the land to 
which they are going. 
The U. S. Forest Serv- 
ice is collecting cones 
and noting at the same 
time the altitude, 
geographic location, 
and conditions of cli- 
mate under which the 
parent tree grew. 
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Furfural, Once Rare, Now 
Made from Beets 

t NCE a chemical curiosity. selling for 

$30 a pound, furfural, widely used 

as an insecticide, now sells for ten cents 


a pound as a result of recent discoveries 


of chemists, who have succeeded in pro- 
ducing it from oat hulls and other waste 
farm products. 

A discovery by Prof. Orland R. Swee- 
ney, chemist at the Iowa State College, 
has just opened an entirely new source for 
furfural beets. After the sugar 
has been extracted the beets. the 
pulp is put through au additional process 
which extracts the chemical? 

Besides serving as an insecticide, fur- 
used in making synthetic resins. 
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Surgeons 5.000 Years Ago. 
in Scandinavia 

S\\ E DISH are heologist. Ir. Gustaf 

f Nihlen returned from an 

exploration trip to the island of Gothland, 


in the Baltic Sea, announces that there 
were accomplished surgeons among the: 


recently 


Scandinavians 5,000 vears ago! 

The scientist. while examining human 
skeletons found in the ruins of a fishing 
village believed to date from the Stone 
Age, came upon skulls that bore unmis- 
takable evidence of having undergone the 
known to modern 
the perforation of the head 


operation surgery as 
trepanation 
with a gimletlike crown saw. A 
auger or drill apparently was used by 
these early practitioners, and the arche- 
ologist claims the patients survived. 
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When School Work Is Fun—Building Ships 


training department of the public s 


ROM ancient galleons to modern pas- 
senger liners, the almost 
every description are represented in the 
fleet constructed by boys in the manual 
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Fishing Two Miles Deep! 
H° would you like to reel in two 


miles of fishline every time you had 
a bite? An unusual fishing party, led by 
W. K. Vanderbilt, 
wealthy New York 
sportsman, is sailing 
around the world on 
the vacht Ara, ang- 
ling for strange speci- 
mens that live two 
miles below the sur- 
face of the ocean. 
The lines are of fine 
steel cable which will 
also be used to lower 
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W! ETHER vou like to do your tele- 
' phoning in bed or sitting in your 
favorite Morris chair, it is equally easy 
with the help of a new French invention 
which allows you to carry your telephone 
clear The 
device is a spring reel on which is wound 
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a long extension wire connected with the 
telephone instrument. This can be pulled 
out to meet the needs of the user. When 
the telephone call has been completed, a 
coil spring automatically winds up the 
wire and, incidentally, guards it from 
tangling and breakage. 

The coil can be hung on the wall, or 
attach ‘d to the floor or a table. 















Uncovered plants, in middle, are small 
compared with those protected by paper. 
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Plane Helps Police 
Capture Fugitive 
WOOPING from the sky, an 
> aviator helped police cap- 
ture a fleeing suspect at Clacton, 
England, a few weeks ago. ‘Two 
detectives were questioning him 
near the flying field when he 
broke away and made a dash for 
liberty. The officers gave chase. 
Capt. Edward A. Jones, flying 
overhead, dove straight at the 
fugitive, who threw himself flat 
on the ground to escape the air 
monster's landing wheels. 
Meanwhile the detectives caught 

up and arrested him. 
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An Age of Electric Power 
MERICAN manufacturers now 
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Power Snowplows Keep Alpine Roads Open 


IN DLESS tread tractors have invaded 
I; the domain of the St. Bernard dogs, 
driving huge snowplows over the Alpine 
passes and clearing the roads for winter 
traffic. The Swiss Postal Department is 
wing a fleet of high-powered machines to 
keep the frequent snowfalls of winter 
months from blocking the highways be- 
tween various parts of the mountainous 
One of these plows, shooting a 
white cloud of snow nearly to the tops of 


countr 


Scientist. Near Death, 
Stays by Meteor Find 


MHUAT brave men of learning are ever 

willing to sacrifice themselves for new 
discoveries Was again demonstrated the 
when a lone Russian astron- 
omer was rescued from certain death by 
starvation and scurvy on the uninhabited 
Siberian plains. 

lhe astronomer, Prof. Leonide Kulik, 
accompanied by a party of assistants, 
traveled last summer to the Yenissey 
, in Siberia, where the expedition 
found a great meteor that had fallen in 
1008, destroying a large section of wood- 
and. When the members of his party 
were taken ill with scurvy, the astronomer 
sent all of them home to Russia, remaining 
behind alone to complete his scientific 


other day, 


provinces 


observations. 
Months passed and nothing was heard 
from Professor Kulik. Finally a rescue 
party was hurriedly sent out, and the 
scientist was found, seriously ill and in 
inemaciated condition, and rescued. 


Giant Ape Skeleton Added 
to Collection for Study 


HUGE ape skeleton that makes the 
[ bones of a large man look like those 
ol a pygmy was one of four recently 
brought to the United States for addition 
to the famous collection at Johns Hopkins 
University, Baltimore, Md. 
lhe skeleton, thought to be the largest 
tits kind in the United States, is that 
! animal weighing 400 pounds and 
laving a height of six fect. It will be 
fxamined by Dr. Adolph H. Schultz, pro- 
fessor of physical anthropology at the 
Univers tv, who will measure the size of 
he various parts, including the skull and 
brain cavity, for comparison with similar 
easurements of a human skeleton. 


the telegraph poles that border the road- 
way, is shown in the illustration cutting 
through a comparatively light snowfall. 
Powerful spotlights are installed on the 
machine so that the work can proceed at 
night, when necessary. 


Folding Umbrella Carried 
in Woman’s Hand Bag 


HEN collapsed, the miniature um- 

brelia shown below is little longer 
than vour hand, and fits in a hand bag. 
When it is open, it is nearly as large as an 
ordinary umbrella. At the approach of 
a storm, the silk cover, which protects 
the umbrella when it is in the hand bag, 
can be slipped off, the handle telescoped 
out, and the umbrella opened. When the 
rain is over, pressure on two springs at the 
top of the stick closes the umorella and 
pressing two buttons telescopes the han- 
dle, so that it all fits in the hand hag. 






















Above: The um 
brella is unfolded 
in a jiffy, provid- 
ing ample protec- 
tion against rain. 


At right: The telescoped 
umbrella takes up little 
space in a hand bag, and 
it is not likely to be left 
behind when shopping. 









New Yorkers Talk Over 
8.000.000 Miles of Wire 
A SOLID band of copper fifty-six feet 


wide could be stretched from coast 
to coast across the United States if the 
telephone wires used in New York City 
were placed side by side, allowing an 
average thickness of a quarter of an inch 
for each wire. The human voice travels 
over 8,000,000 miles of copper wire in 
that city alone, the New York Telephone 
Company reports. 

During the first nine months of 1928, 
the company added 386,000 miles of wire 
to its system—enough to reach to the 
moon and nearly halfway back again! 
The calls, on an average day, pour into 
the various exchanges at the rate of ninety 
a second, making a total of 7,757,511 for 
the day. This is said to be ten percent 
of the total number of calls made in the 
entire country in a day. There are 
1,678,664 telephones in New York, not 
including private lines. 


20-Year Avalanche Warning 
Saves Villagers’ Lives 
f be AT no loss of life occurred as a re- 


_sult of the recent crash of Monte 
Arbino, the “moving mountain” in 
Switzerland, was due directly to warn 
ings issued by scientists, who had watched 
its changing positions for two decades 

As long ago as 1905, the Swiss Federal 
Geological Survey predicted the ava 
lanche. Last vear, the imminence of the 
disaster was prophesied by this agency, 
and several villages were evacuated. AL 
though not a single person was killed or 
injured, property damage running into 
the millions was done by the avalanche. 
which overwhelmed about 6,000 acres of 
valuable chestnut and fir groves, pasture 
lands, and forests in. the Arbedo Valley 
not far from Lake Maggiore on the Swiss- 
Italian frontier. 

The mountain had been moving for 
forty years. The glaciologists of the 
Federal Geological Survey announced 
twenty-three vears ago that it had pro- 
ceeded six feet on its disastrous way. 
When the crash finally came, 30,000,000 
cubie vards of rock and debris thundered 
down the mountainside. 


Pine Trees from U. S. 
in Demand Abroad 
MERICAN pine trees are welcome 


F i invaders in many foreign lands. 
Fifteen countries have asked for informa- 
tion about getting seeds for planting 
abroad. As nearly as 
possible, seeds sent in 
response to such re- 
quests have been se- 
lected from trees grow- 
ing under climatic con- 
ditions approximating 
those of the land to 
which they are going. 
The U. S. Forest Serv- 
ice is collecting cones 
and noting at the same 
time the altitude, 
geographic location, 
and conditions of cli- 
mate under which the 
parent tree grew. 




















































































































































































































































































































































































































LOTTING paper, toasted like bread, 

recently told engineers at the Elec- 
trical ‘esting Laboratories, New York 
City, how toast should be made, and 
what types of electric toasters do the job 
hest. 

Little squares of the thick paper were 
inserted in toasters of various makes and 
the current was turned on. After a 
certain length of time the squares were 
removed. They showed that many cheap 
toasters burn one end or the center of a 
piece of bread, instead of bringing the 
whole to the desired golden brown. 

The electrical energy consumed and the 
time required to produce the toast were 
also noted in the tests, which were con 
ducted to compare the merits of the 
different makes and to call attention to 
the need for standardization. Electric 
table stoves. irons, and radiant heaters 
also were included in the tests. 

Blotting paper found another use when 
it showed the distribution of heat on the 
under surface of different irons in a 


scorch test. 
Earth Supplies Heat for 
Railway Station 


HE heat of the earth is utilized to 
warm a railroad station at Capa, on 
the edge of the Black Hills in South 
Dakota. When a well was sunk to obtain 
water for the boilers of locomotives that 
stopped there, hot water gushed from the 
pipe at the rate of 100 gallons a minute. 
The water had a temperature of approxi 
mately 120 degrees F. An attempt was 
made to use the water in the boilers. thus 
giving them a “head start’ in making 
Solid matter in the water, how- 
nade it undesirable for railroad 


steam, 
ever 

use, so it was run through pipes in the 
station, where it heats the waiting room 
satisfactorily for all but the coldest 
weather. 


Seals the Door Against 
Drafts Automatically 
| RAFTS, dust. and rain which enter 


the cracks under doors are said to 
he stopped by a simple device that auto 
matically drops to close the crack when 
the door is shut. and rises to clear the 
rugs when the door is opened. 
lhe de \ rT e consists of two parts. One 
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time required and electric cur- 
rent consumed in heating water. 


Right: An electric toaster 
under test to find how 
evenly it browns bread. 



































































Toasted squares of blotting paper show how 
poorly inferior toasters distribute the heat. 


is attached at the bottom of the door 
with four screws. To this a weather strip 
is joined by a spring hinge. When the 
door is closed, a clip projecting from one 
end of the weather strip presses against 
the door jamb, forcing the strip down- 
ward, against the springs, until its rubber 
cushion fits snugly against the floor, seal- 
ing the crack. When the door is opened, 
the pressure against the clip is removed 
and the spring forces the lower section of 
the device out and up. 

Tests have shown, the makers say, that 
the cost of heating the cold air entering 
through a quarter-inch crack under a 
single three-foot door is $2.27 a month, or 
more than $13.00 for the cold weather 
season. However, the actual saving may 
vary, as these tests were taken under 
average conditions—temperature forty- 
two and wind eleven miles an hour. 
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As soon as the door is opened this new weather 
strip springs up so that it clears rugs or carpets. 








Does Your Wife Burn the Toast? Here’s Why 


Left: Testing electric table stoves 
in the laboratory. Their efficiency 
is determined by measurements of 


















Lamps Provide Midnight 
Sun for Golfers 
| geonpeadl golf has been made pos- 


sible on a Philadelphia, Pa... course 

by an extensive system of artificial light- 
ing. Each tee and putting green is il- 
luminated by a 1.500-watt floodlighting 
unit and the fairways have eighteen 
projectors mounted on four-foot posts 

Sixteen of these units shed light on the 
ground, while two twenty-four-incl: pro- 
jectors are tilted so their beams keep the 
ball visible while it is in the air. 

In a recent contest the players reported 
they could see better by the artificia 
shine than they could by daylight. 


Night Planes Flew 15.000 
Miles in a Year 


“YUIDED by airway beacons and com- 
F pass, night flyers in the United 
States felt their way through the dark- 
ness for 15,000 miles during the last 
vear. This was the average distance 
flown by planes carrying mail, e) 
and passengers after dark, the American 
Air Transport Association reports 
The longest lighted airway in the work 
is the San Francisco-New York line, 2.60 
miles long. Only two night routes ar 


operation in Europe, the Association says 
These are from Berlin to Kénigsberg 
Germany, and from Belgrade, Seria. to 


Bucharest, Rumania. 
Sweet-Tooth Skunks Raid 
Hives. Devour Bees 


DEES in an Arizona apiary © 
were devoured, stingers and 
polecats with a sweet tooth for hom 
Department of Agriculture report- 
On cold nights, the marauding =! 
came to the front of the hiv 
tapped lightly with their forepaws. !! 
bees, emerging through the small + 
ing that formed the doorway to 1) 
gate. were quickly lapped up. The in- 
sluggish from the cold, could not a 
enough to fight of the intruders 
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“Vest Machine Gun” 
Bullets into Bandits 


THEN the holdup man commands 


“Hands up.” an ingenious vest 
machine gun, designed by a Chicagoan, 
Samuel Schwarz, sends out a fusillade of 
bullets. 

\s the arms are raised they pull strings 
the coat the 
wearer to the trigger of an eight-barreled 
rearm hidden under the coat. It fires its 

und of shots straight in front toward the 
ighwavman. 

The little machine gun is attached to 
the center of a vest which is strapped over 
the shoulders and around the waist. This 
vest also forms a protection against the 
shots of holdup men, as it is constructed 
of bullet-proof material. 


rimning down sleeves of 


\ppetite of Horned Toad 
\ids Western Farmers 
— toads ‘are not toads at all, 

and their most valuable attribute is 
a large appetite for insects. These two 
tatements are part of a recent report of 
the Biological Survey of the U. S. Depart- 
ent of Agriculture. In reality, says the 
report. horned toads are lizards, as 
Is shown by their scaly covering. 
loads have a smooth, moist skin. 
\gain, horned toads have short 
tails, while ordinary adult toads 
lave no tails at all. 

‘The bill of fare of these squat, 
earth-colored lizards i 
mainly of insects that are harmful to 

en, such as the weevil, the chinch 

ig, the leaf and blister beetle, and 
structive caterpillars; they have 
een known to exterminate a colony 
ictive harvester ants. Be- 
tause of their valuable service to 
larmers, a movement is on foot to 
restrict the number of specimens 
‘old to tourists as curios. In some 
parts of the west, this flourishing 
torned toad business has already made 
great inroads on the stock of the region. 
the states in which they are found com- 
prise the southwestern part of the United 
‘tates from Missouri to Idaho. 
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X-Rays **Mix Up” Sexes in 
Ways Beyond Control 
ISCOVERY that X-rays have a 


powerful effect upon sex character- 
istics has resulted in numerous experi- 
ments on fruit flies, which thereafter 
produced strange and freakish offspring. 
Insects which are neither male nor 
female, but having certain characteristics 
of both, have been bred in the London 
laboratory of Prof. James C. Mavor, of 
Union College. 

These genetic changes in living organ- 
isms are due to a shifting of the chromo- 
somes by the action of the X-rays. 
Chromosomes are bits of protoplasm 
which carry hereditary traits. In human 
beings this shifting is brought about by 
natural processes still little understood; 
the result is that all of us have character- 
istics of both sexes, both physically and 
psychologically, combined in different 
proportions in different individuals. 

That these sex characteristics can be 
controlled by the use of X-rays is beyond 
present predictions of science. The rays 
hit the germ cells too indiscriminately. 
Professor Mavor says that their use for 
that purpose would be about as valuable 
as a train-wrecker to a railroad. 


Ripeness of Peaches Now 
Measured by Machine 


OW ripe is a peach? Science is now 
able to give an exact answer by 
means of a simple mechanism invented by 
Prof. M. A. Blake, horticulturist for the 
New Jersey Agricultural Experiment 
Station. It measures the number of 
pounds required to drive a plunger into a 
peach, thus showing the softness of the 
fruit’s flesh and indicating its degree of 
ripeness. 

When a pressure of from three and a 
half to five pounds is required, the peaches 
are ready to be sold for immediate con- 
sumption. When the fruit remains on the 
trees until it tests under three pounds, a 
considerable loss from bruising during 
shipment results. 

The new invention, taking the guess- 
work out of thumb and color tests, and 
showing the growers exactly when picking 
should begin, is expected by its inventor 
to result in large savings for them. 





By pushing this device into a peach you can 
tell when the juicy fruit is ripe enough to eat 


or ship, thus helping growers to market crops, 

















—————— = 
Coins Rapidly Wrapped by 
Counting Machine 


OINSare rapidly counted and wrapped 

in packages that allow the first and 
last coins to remain visible without spilling 
by a machine exhibited in 
Berlin, Germany. 

The coins drop into a slot which admits 
them one at a time and places them side 
by side until the number required for a 
package is reached. Then the machine 
automatically wraps the pile of coins so 
each one is held securely, but the end 
coins can be seen to determine the value 
of the pieces of money in the wrapper. 

The purpose of the machine is to speed 
up the work of counting and handling 
money in banks and business houses. 


recently 


Suggests Martians Fired 
‘Light Bombs” at Us 


, iw curious and scientific Martians 
sending out “luminous bombs” in an 
attempt to communicate with the earth? 
Henri Pensa, a French writer, suggests 
this asa possible solution of a phenomenon 
observed in southern France. 

On three consecutive nights, at exactly 
ten o'clock, residents in the district of 
Rodez they something like 
luminous stars in the sky which broke 
into showers of sparks. They recalled 
that a similar recurring display of the 
sort was observed on three suc- 
cessive evenings almost exactly a vear 
before, when the light of the “bombs” is 
said to have been so brilliant that men 
could be seen walking 200 yards away, 
although there was no moon. 

The repetition of the demonstration at 
the same time of the vear and the identical! 
number of nights leads Pensa to the con- 
clusion that the sight was not merely an 
ordinary meteoric disturbance, but a 
possible signal from Mars. 


said saw 


same 


Few Children; Long Life? 
R. J. R. SLONAKER, of Stanford 
University, claims to have found, by 
experiments with white rats, that parents 
with few children live longer than those 
with large families. 









































































































































































































































































































































































































































































New Danger Lantern 
Lighted by Battery 
| ery nee out a red signal 


of danger, a new type of 
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Thompson, with two companions, started 
for Southern Rhodesia, South Africa, 
several weeks ago, to find the answer. 
The field of the explorer’s operations is 
known as the Zimbabwe ruins, a series of 
huge, circular walls with fortified gate- 
ways, which for years have been de- 
scribed as the remains of gold mines in 
which King Solomon and the Queen of 
Sheba had a controlling interest. 


Rivetless Ship Launched 


RIVETLESS ship, the first of its 
LA kind. was launched the other day at 
Brooklyn, N. Y. The vessel, an oil tanker, 
is driven by a 100-horsepower Diesel 
engine. It is 102 feet long, twenty feet 
broad, and eight feet deep. 

Instead of being riveted, its parts were 
welded together. During construction. 
tests made of the vessel demonstrated 
the dependability of the welded joints. 























electric lantern operating from 
four standard dry cells has been 
invented to replace the familiar 
red kerosene lantern for the use 
of road builders and contractors. Besides 
sending an intermittent flash automati- 
cally, so that it requires no attention once 
it is started. the new device is reported to 
have the added advantage of economy. 
The batteries will last for two months 
if the device is used continuously, it is 
said. Complete with batteries, it weighs 
about sixteen pounds. 


\ Record Fishing Season 
on the Great Lakes 
gps Great Lakes last vear vielded 


more fish than ever before recorded 
in Government annals, the U. S. Depart- 
ment of Commerce reports. The un- 
precedented catch totaled 81,800,000 
pounds! Lake Erie was first, with 23. 
796.000 pounds, more than a fourth of the 
total, and valued at $1,831,000. Lake 
Michigan, vielding 23,680,884 pounds. 
was at the top of the list so far as value 
was concerned, for its fish brought 
$2,354,837. Lake Huron was third, with 
15.710.73L pounds, worth 1.414.365; 
Lake Superior fourth, with 15,301,562 
pounds, valued at $918,140; the Minne 
sota boundary lakes fifth, with 2,139,090 
pounds, worth $180,184, and Lake On 
fario sixth, with 697.821 pounds, worth 


SOG OSL. 


Girl Explorer Hunts for 
Solomon’s Gold Mines 


fergie came the fabulous wealth 

that enabled King Solomon, son of 
David. ruler of Israel and rich in wisdom 
and wives, to support one of the largest 
families ever recorded? An English girl 
archeologist, Miss Gertrude Caton- 













**NMechanical Snake” Cleans 
Clogged Drain Pipes 
ij URROWING into clogged drain 
pipes, a ten-foot ** mechanical snake” 
recently has been invented to clear stop- 
pages, remove scale from the inside of 
pipes, and penetrate substances as thick 
and heavy as putty. It is also said to have 
the ability to force its way through a pas- 
sage with many curves. The device, a 
flexible rotating shaft, is inserted through 
a block fastened to the outlet of the sink, 
and is rotated by a hand machine re- 
sembling the familiar egg-beater. The 
whirling motion causes the “snake” to 
“crawl” through the pipe. When it 
reaches the obstruction the driving mech- 
anism is alternately spun ahead 
and reversed until the clogged 
pipe is cleared, 


Women Stick to Jobs 
Better than Men 


A\ TTOMEN surpass men in 

faithfulness to their jobs, 
according to Dr. Louis D. Hart- 
son, professor of psychology in 
Oberlin College, Ohio. who traced 
the careers of 1,000 women and 
600 men graduated from that in- 
stitution from 1914 to 1922. 

He found that, of the girls who 
had remained single, nearly two 
thirds were still in occupations 
they entered on leaving college, 
while half the men had changed 
jobs from one to six times. 


correct time. 


Cotton-Lined Paving Found 
to Improve Roads 

N ONE of his novels, Honoré de [34)y., 

the famous French author, int; ed 
a character named Mercadet, a 
swindler, one of whose get-rix 


schemes consisted in selling stoc! ® 
lieving souls in a nonexisting plan! {ha 


was supposed to make silk-lined 
blocks to improve the appearance 
streets of Paris. 


Little did Balzac, writing this e] 
dream that a somewhat similar })| na 


thoroughly practical and honest ’ 
would one day be tried with success! Yet. 
that happened recently, when a quanti 

of coarse cotton fabric was embe: ; 
the soil of a 1,500-mile stretch of roadway 
in Newberry County, South Caroling 
The stuff proved to be an effective binder 
and to act as a waterproof blanket. mini 
mizing erosion and road fractur lhe 
first experiment was so successful that a 


second stretch has been similarly treated. 





Automatic Machine Prints 
Photos at High Speed 
nY MANY as a thousand photographir 
J prints an hour are said to have been 
turned out by a high speed printing ma 
chine invented by LeRoy B. Wall, an 
attorney of Winston-Salem, N. ©. The 


device, according to its inventor. masks, 
exposes, and numbers the prints and 


drops them into a dark box. all with on 
operation. 


Because its automatic operat io ikes 
rehandling unnecessary, it is ex}. to 
prove a time-saver for commercial print 
ing establishments. It is designed to 


handle roll or cut film and to take 
sizes. ‘Lhe number of prints it turns out 
in an hour depends upon the size, the 
larger films being run through the ma- 
chine at the rate of about five linndred 
an hour and the smaller ones about a 
thousand an hour. 


The negative ts inserted throug! a door 
in the front of the’ machine. As the door 


is closed, it makes an electric contact 
which flashes on a light within the ma- 
chine for the time necessary to expose the 
print. The exposed prints drop into the 
dark drawer of the table, from which they 
are removed from time to time and run 
through the finishing solution. This 
drawer, of course, is opened only w lien the 
room is dark. 





The new high speed printing machine. Closinj 
door lights a lamp that exposes the print to! 


ir 


Prints then drop into the 
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This Housewife Discovers 
Kettle Really Sings! 

YQME of us remember how our grand- 
ty) would say, “the kettle 
sings, when the water came to a hissing 
boil. What, though, would poor grand- 
mother have said and done if her tea- 
kettle or stewpot had actually begun to 
g * Annie Laurie,” or a Schubert song? 
This is what a woman in Santa Bar- 
bara, Calif., vows happened the other 
lav. Preparing dinner at her electric 
stove. she was startled to hear the strains 
of Schubert’s ““Ave Maria” emanating 
from a pan filled with simmering beans. 
There was no radio, phonograph, or sim- 
lar instrument anywhere in the house. 

Being an up-to-date person, the woman 
did not consult a soothsayer but asked a 
radio engineer for an explanation. He 
told her that the bottom ot the pan might 
have acted as a diaphragm and re- 
produced a radio program which 
er electric power line picked up 
uductively, thus carrying an echo 
of the Schubert Centennial celebra- 
tion into her kitchen. 


t 





mot hers 


Chinese Serve Monkey 
Brains at Feasts 


HE Frenchman's fondness for 

frogs’ legs, and the Chinese lik- 

ng for soup from birds’ nests, seem 

‘ite normal compared with an 

appetite for monkey brains, of which 

epicureans of Canton, China, are said to 
be possessed. 

This weird dish, travelers say, is con- 
sidered a great delicacy in that region, 
where it is served at banquets. And it is 
liked best when eaten raw! 

Other Cantonese tidbits are a dish pre- 
pared from monkey hands and feet, which 
high-class restaurants sell at $25 a bowl; 
python and cobra meat, and fried locusts 
and pu kled water beetles! 


Longest Truss Bridge Is 
Built in Netherlands 


HE record for the longest truss bridge 

in the world is claimed by the Nether- 
lands with the recent completion of a 
huge structure two miles long across the 
wide, shallow mouth of the Waal River, 
mnecting the cities of Dordrecht and 
Moerdijk, in the southeastern part of the 
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country. The bridge is made up of 
a series of short spans of rigid steel 
framework, supported by massive 
piers rising from the river. 


Ills from Weather 
A experimenter, Dr. G. 


Schorer, says he has discovered 
why weather changes often cause 
feelings of ill health, especially 
among old people andinvalids. These 
feelings, he found, are accompanied 
by excessive negative charges of 
electricity in the air, while an excess 
of positive charges of electricity 
caused a pleasant, refreshed feeling. 





Microscope Lenses to Fit 
Ordinary Spectacles 
F YOU should look through the lenses 
of new German spectacles you could 
see the tiny veins in a fly's wing highly 


magnified. Specks of dust, scrutinized 
through the glasses, would appear as big 
as bread crumbs before your eyes. 

These unique microscope spectacles 
were designed for the use of scientists, 
doctors, dentists, watchmakers, and jewel- 
ers. The magnifying lenses are attached 
to the frames of ordinary glasses by means 
of a clip and are held at a distance in 
front of the eyes. Along the arms of this 
clip the lenses slide back and forth so 
the user can focus them to suit his eyes. 
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A seemi igly endless succession of magnificent arched spans. This new steel truss bridge, two 
miles long, stretches across the wide mouth of the Waal River in southeastern Netherlands. 




















Coal Delivered Like 
Food, in Cartons 


IKE soda crackers and cereals, 
coal is now delivered in papet 
boxes! A Chicago fuel company 
decided that the bags in which 
their delivery men carried the coal 
into houses spread too much dust, 
so it adopted a heavy composition box 
The boxes are packed on the truck, 
occupying all of the space without waste, 
When the destination is reached, de 
livery men carry the boxes from the 
truck with the aid of heavy straps which 
provide grips, as shown above. The coal 
is emptied out of the boxes into the coal 
bin and the empty Containers returned 
to be refilled. 


Voices of Famous People 
Preserved for Future 


OULDN’T you receive an unforget- 
table thrill if you could hear the 
Gettysburg Address in Lincoln’s voice? 
Such an experience science has made 
possible for future generations. With the 
cooperation of several phonograph com- 
panies, the British Museum is arranging 
a “gallery of voices,” including recorded 
speeches by King George and Queen 
Mary, the Prince of Wales, Cardinal 
Bourne, Lord Kelvin, the late Lord 
Roberts, the late Sir Herbert Beerbohm 
Tree, the distinguished actor; Winston 
Churchill, David Lloyd George, the late 
Lord Oxford and Asquith, Sir Ernest 
Shackleton, famous Antarctic explorer; 
George Bernard Shaw, the great play- 
wright; and other notables whose vocal 
utterances are almost sure to be of in- 
terest to succeeding generations. 


Stammerers Not Backwara 


HEERFUL news for stammerers is 

contained in an announcement of 
Dr. Elizabeth D. McDowell, a speech- 
defect expert of Columbia University, 
New York, that the old theory that stut- 
terers are retarded in school is baseless. 
She examined 7,000 school children and 
found that stuttering children were in no 
wise behind those of normal speech. 
















































































Boy Flyer Wins $1,000 for 
Coast-to-Coast Hop 

NTER the prodigy of the air! Not 
4 soon, it is. believed, will Booth 
‘l'arkington, the famous American author, 
make fun of seventeen-year-olds again. 
\ lad of just that age recently qualified 
for the aces class by making a solo flight 
from San Francisco to New York in his 
own biplane, thereby capturing the 
1.000 prize offered by the American 
Society for the Promotion of Aviation for 
the first boy under voting age to accom- 
plish that feat. 

The vouthful aeronaut was Richard E. 
James, a high school student of Flushing, 
N. ¥. He made the trip by easy stages, 
accompanied part of the way by Martin 
Jensen, the California pilot, in his 
monoplane Aloha, the same ship in which 
Jensen flew to the Hawaiian Islands. 

During the long trip, voung James had 
only one mishap, and that a slight one. 
Landing at Bellefonte, Pa., his plane over- 
turned, but both the enterprising vouth 
and his ship were unharmed. 


**Electric Hand” on Brakes 
Prevents Train Wrecks 


ny EQUIVALENT of the “dead 
l man’s button” in subways has been 
applied to speeding passenger trains run 
ning between New York and Chicago. 
If an engineer runs through a signal set 
against him or is incapacitated at his 
post, the device automatically sets the 
brakes and prevents a wreck. 

Electric inductors are placed at = in 
tervals along the rails and connected with 
the block signal system. All the loco- 
motives making jthe run are equipped 
with receivers attached to the side of the 
tenders. If the train runs past a signal 
the receiver, passing above an inductor, 
picks up an electrical impulse, which by 
means of relays sets the brakes, at the 
same time scattering sand along the rails. 

After the train has been brought to a 
sudden stop in this manner, it cannot be 
started again until a human hand resets 
the automatic safety device. 






















Above: The receiver on locomotive 
tender, which picks up electrical im 
pulses from an inductor along the 
rails shown at the right) and applies 


the brakes to stop the train instantly. 
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Radio Signal Strength Is 
Recorded in Colors 


VERY five minutes, an automatic 

_4 instrument at the Bureau of Stand- 
ards, at Washington, D. C., tunes-in and 
records, by means of dots upon a roll of 
paper, the strength of radio signals from 
various stations in the country. It is 
known as the Cambridge thread recorder 
and keeps a complete record of signal 
variations which show atmospheric dis- 
turbances. 

\n improved type of the recorder, 
shown above being tested by E. B. Judson 
of the Bureau. is equipped with a two- 
inked thread arrangement which 
permits the dots to be made in either 
black or red. This makes it possible to 
distinguish between two stations whose 
signals are being recorded. 

A clock, with twelve brass plates taking 
the place of the hour numbers, governs 
the instrument. A spring at the end of 
the minute hand makes an electrical 
connection as it passes over each piece of 
brass, setting in motion, every five min- 
utes, the machinery that tunes-in the 
stations being observed. 

The invention includes a radio receiv- 
ing set of conventional design, and em- 
ploys two antennae, a high one for recep- 
tion of trans-Atlantic stations and _ at- 
mospheric disturbances, and a lower one 


color 


for reception of near-by stations. 
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Biblical War Chariot |< 
Found in Palestin« 


HE ancient pots in which Cana.yite 

housewives, 3.400 years ago, key: 4 
milk and honey with which the Proy,jco¢ 
Land was said by the Biblical prop to 
be overflowing, have recently be: 
earthed by the University of Penns 
Museum's archeological expedit 
Palestine. 

Another discovery of the first 
tude was the foundation of a ht 
fortress tower, or migdol, adjoining cl] 
the scientists came upon the remains of 
what they believe was the headquarters 
of the commandant of the fort duriny thy 
reign of Rameses IT of Egypt. They also 
found a fragment of an ancient « ot. 
mentioned in the Book of Joshua 
The migdol, the archeologists nk. we 

must have been used by the warri: 
last stronghold in case the outer fortress 
walls were stormed by the enemy. The 
expedition reported that almost tl: 
eastern part of the Temple of \eks 
dating from about 1,500 B. ¢.. has now 
been excavated, and that in its inner 
sanctuary such treasures came to light as — 
the stone fireplace where the burnt offer Ma 
ings were made, together with pieces of 
bent bronze wire, charred bones, |v ' 
the sacrificial animals, and other objects 
throwing new light on the everyday lif 
of the ancient Hebrews and Egy) 
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*"Beware of the Dog” He 2 
Carries Hay Fever! contact 


“AVOID goldenrod, ragweed, timothy 
“A corn, and pigweed,” used to be the 
old-fashioned advice given the perennial Fie] 
hay fever sufferer. Alas, his troubles ir ign 
crease as medical science widens thie scope fo 
of its investigations. The latest ant nm 
hay-fever slogan is, ** Beware of the dog! vO 
A Maryland physician recently an- a be 1, 


nounced that the animal which had ge: 
erally been considered to be “man’s best 


Lbinwat 
worarco 


all Camp 


friend” is a carrier of the various types of : 

flower pollen that cause the troublesome Formosa 

disease, and that horses and cats ar et a : 

guilty of the same offense. And not only Sete I 

in their lifetime, but long after they are iat ' 
la All} 


dead and gone our four-footed and feat! 
ered pets, according to the doctor, may rh 
give us “the sniffles.” for hay fever ma) 
be contracted by touching a_ horsehair 
sofa or a feather bed. 

The explanation is that the anima 
pelts and birds’ plumage become thor 
oughly pollenized by the wind. which 
spreads the pollen of the various plant M 
and flowers that are hay fever breeders Ty 2 


od C% 
] 
Similar te 


lO sixty 


Caterpillar Army Fights 
Cactus Plant Pests at 


AN ARMY of Texas caterpillars ee 
20,000,000 strong, recently marched es 


through parts of southeastern .\ 

making a clean sweep of pric! pe 
plants. When this form of cactus began ‘paged 
to overrun farms in New Sout! Ol 
the residents called for the help of 
pillar living in the United States 
feeds on the prickly pear. Twent) 


shipped across the Pacif vere LA after } 
PI 
Cont] y 


Know 
on WES] 
eggs, 
attached to the spines of the plant Phe 
caterpillars, which issued from these ess 
made a mass attack upon the plan! 
giving valuable aid to the far 


while : 
apartment 
With t] 

longed tot 


Pass 
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The moisture detector attached to a high 
speed machine used for surfacing lumber. 


OW much moisture is there in 
a wooden board? An uncanny 
electrical machine, tested suc- 


cessfully by the National Lumber 
Manufacturers Association, tells in- 
stantly. eliminating guesswork. It 


l 


sknown as the Heppenstall moisture 
content detector. 

\ small handle, suggesting the 
detachable handle of a flatiron, is 
fitted with contact points connected 

electric power 
rough a recording meter box. As the 
contact points are pressed against the 
wr an electric current passes through 
he wood and, as if by magic, a dial with- 


Fight with Head-Hunters 
for Camphor Supply 


5 hee million of the 6,000,000 pounds 
of camphor imported into the United 
States last vear came from the chemist’s 
ories. Before the war, practically 
all camphor came from trees in Japan and 
Formosa in southeastern Asia. The col- 
ecting of camphor in the wild Formosan 

hlands is a hazardous occupation. 
Savage head-hunters menace the laborers, 
naking military guards necessary. 

The camphor is a dense-topped tree, 
similar to the laurel, growing from forty 
to sixty feet high. The felled tree is cut 

to fine chips and distilled with water. 
lhe vapor of the camphor rises with the 
‘team and is conducted to a receptacle 
White blocks of 
amphor remain when the camphor oil is 


rained away. 


with a source olf 


| Lorat 
wora 


ere it condenses. 


lhe vield from a single tree is some- 
es as great as 6.600 pounds, worth 

t 85,000. Recently it was discovered 
at the leaves could be made to yield 


re camphor than the wood and could 
harvested without harming the trees. 


> etic camphor is produced by 
processes based on the con- 
of pinene, a hydrocarbon existing 

the volatile oil of turpentine. 


Knows His Radio’s Voice 


WEST COAST radio enthusiast, 
alter having been robbed of his set re- 
laimed to “recognize its voice” 
While passing the open window of an 
‘partment. Police proved that the set 
With the distinetive ‘personality’ be- 
longed to the sharp-eared victim. 





POPULAR SCIENCE MONTHLY 


Dampness of Lumber Measured Quick 
































Simply pressing electric contact points against 
boards in a lumber pile records their dampness. 


in the box of the apparatus indicates the 
amount of moisture in the lumber. 

The invention is based on the fact that 
the electrical conductivity of wood varies 
with its moisture content. The dial 
records the amount of current that passes 
from one pair of contact points to the 
other; the larger the amount of moisture, 
the larger the current. 

When wood is tested in a lumberyard, 





The recording instrument. in which mois- 
ture in lumber is indicated on a dial. 








the dial is set at the moisture content 
range within which the wood will be 
acceptable to the buyer. If the cur- 
rent registered is too strong, it will 
throw the needle beyond this point, 
marking the piece of 
unsatisfactory. 

In the past, moisture content was 
determined by guesswork of men of 
vears of experience, or by taking a 
piece of lumber, cutting off a sample, 
weighing it, putting it in an oven to 
dry for twenty-four hours or more, 
and then reweighing it, and finally 
applying mathematical formulae. 
Even this extensive test was not 
wholly satisfactory because it merely 

showed the moisture in one piece of lum- 
ber and not in all the pieces in a pile. 
Another use for the new device is in 
connection with the work of painters. 
After a rainstorm, the workman can de- 
termine in a moment when the wood is 
dry enough to begin painting. The device 
has been found to work as well on wood 
that has been varnished or painted as on 
the uncoated timbers in a lumberyard. 


lumber as 


Double Keyboard Piano Plays Strange Music 


ALLED “ The Piano of the Future.” a 

A new musical instrument with a dou- 
ble kevboard has just been introduced 
into the United States. This invention of 
a Swiss instrument maker is said to make 
possible musical effects that cannot be 
obtained with the standard keyboard. 
For whereas half tones are the limit of the 
ordinary piano, the new instrument can 
sound quarter and eighth tones, enabling 





Vincenzo Bellezza, conductor in the Metropolitan Opera House, 
New York City, trying out the new double keyboard piano. 


the musician to achieve new and subtle 
harmonies and produce fine differences of 
tone that only the trained ear can hear 
and recognize. 

If the double keyboard piano comes 
into wide use, it may give rise to a new 
stvle of music taking advantage of the 
fine tone shadings it makes possible. 


Light Remains a Mystery 
\ HAT is light? Still as much of a 


mystery as ever after centuries of 
research, Dr. Paul R. Heyl, of the U. 5. 
Bureau of Standards, recently declared. 
One school of scientists believes 
that a ray of light is a wave 
in motion in some all-per- 
vading substance’ termed 
“ether” for lack of a better 
name. Another holds that 
it is actually a stream of 
material particles, or “ cor- 
puscles,” that hit the eve. 
Advanced experimental 
work today shows that 
neither explanation fits all 
the observed facts about 
light. Perhaps, Dr. Heyl 
comments, a more general 
theory will be found, in 
which each idea will have a 
place. 
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Why a“Cheap” House Costs Mos 


RE you wondering how you can 
shave the price of that new 
home you are building? Are you 

planning luxuries and “trimmings” 
at the expense of durable construc- 
tion? If so, it will pay you to read 
this article. Based on the long ex- 
perience of experts, it reveals the pit- 
falls of “*bargain-hunting,”’ and will 
help you choose between spending 
reasonable sums for materials and 
workmanship or greater sums for 
maintenance and repairs. 























By 





Gone after three years—this galvanized 


A copper leader head, good as ever after 144 
iron leader head quickly rusted awa 







MILTON G. STURGISS 


years. Compare with the iron one opposite. 










By leaving out the vital posts, the “ gyp” 
builder probably saved himself just about 
ten dollars, at five dollars per column! 


But the money thus invested returns big 
dividends in reduced upkeep and added 
comfort. 


WO young couples settle in the 
almost 
which 





attractive new homes, 


identical in appearance, 







they have built just around the How is the prospective home owner to From his long experience, Wendelhack 
corner from each other. For a few distinguish between lavishness and false told me of the most frequent types of 






inJudicious spenders. 
“One of them.” he said, “wants to 
spend his money on accessories instead of 


economy? ‘To find out, I sought the 
advice of Clifford C. Wendehack, an 
architect who has designed many modern 


months everything is well. And then 
In one house a water pipe bursts. Paint 
peels and flakes from the side of the 








dwelling. It settles on one side, and the homes. He summed up his views by — on the home itself. A thousand salesmen 
plaster cracks. Joints open and cold air exclaiming, “The  bargain-hunters in are out on the road trying to sell him 
seeps in. The house is still as charming in home building are the ones who get new-fangled gadgets that get out of order 





and are never used. He might far better 
put his money in good honest const rw 

tion and adequate insulation, heating. and 
ventilating. 


licked!” 

The initial item of wise spending, he 
told me, comes before the first spadeful 
of earth is turned. 

“Employing an honest and competent 
architect, and an honest and competent ‘ ANOTHER sort is the 
builder, are the two best guarantees for LA large ideas and a small pocketbook 
the owner's safety.” Wendehack said. It isn't always easy to convince him that 





appearance —from the outside—as_ the 
other. But life in it has become misery. 
Soon the unable to bear the 
of maintaining it, will have to 
sell at a loss. 

Why is this house seemingly “hoo- 
dooed,” while the other is almost as good 
as new? ‘The answer is found in the 






owner, 





expense 






man with 






by building large and cheaply he is 



















optimist-owner who decided he could not 
afford the dwelling he first had planned 

and who found a builder who agreed to 
help him “economize.” The “economy” 
consisted of follies. Footings, wide bases 
which are more expensive than plain 
were omitted from the 
foundation. Cheap substitutes replaced 
linseed oil paint. By the time the house 
was finished it was a monument to false 


construction, 


economy. 

The mishaps that befell this dwelling 
may be expected to mar any home 
slapped together cheaply. It costs money 
to build on foundations that won't sink, 
to install pipes that won't rust, and to 
insulate the walls against heat and cold. 





here is the disastrous result. 





The builder saved a few dollars by neglecting to brace these houses, under construction. 
It doesn’t pay to sacrifice principles of sound construction for fancy fittings and nonessentials 


“These men share responsibility for turn- 
ing your ‘dream home’ into reality. It 
will pay you to see that they are worthy 
of your confidence. You may hardly 
expect to find them by *bargain-base- 
ment shopping.” ”’ 


RECALLED the experience of a 

friend. The builder of his home, un- 
known to him, had decided he could 
pocket a little money by leaving out two 
of the middle columns that reach down 
through the cellar to support the house. 
Months later, when my friend found the 
whole floor sagging toward the center, he 
discovered every first floor beam cracked. 
It cost him $500 to repair the damage. 





Then a seventy-mile gale came along, and 


‘spreading his butter too thin.” Such a 
house is excessively costly to maintain 
The wise spender with not too much 
money will build small and sound.’ 

If the owner insists on all the con- 
veniences and luxuries he has admired in 
neighbors’ homes—a second bathroom 
perhaps. or tiling or a sun porch the 
chances are he will get them, even if he 
cannot afford them, from a builder who 
is not over-conscientious. But make no 
mistake—he will not get something for 
nothing. In the hidden recesses of lis 
dwelling, sound construction will be 
sacrificed to pay for the non-necessitie> 

What is “sound” construction? To 

























Mak 


Here 
ican 
yet s 
mater 


a cer 


begin 1 
with |} 
framin 
honest 
beams 
frame | 
that t 
weight, 


crack ¢ 


LU] 
day 
modern 
proof. 
cheap. 
torn ou 
leak ow 
absorbs 
readily ; 
accelera 
Moreo\ 
today t 
hastens 
IS tO Use 
rust, suc 
house, s 
tional « 
builds rs 
IS One 
world to 
Wood 
will proy 
few vi iY 
the lo 
the n pa 
“& much 
Cent of 
Irom sey 
At the e 
ho lor or 
Toot jis 
Paid $380 
Permanc 





Marcu, 1929 


typical, substantial Amer- 
me, ornate and attractive, 
yet solidly constructed of durable 
11 throughout. It is good for 
tury of service and comfort. 


Here 


pcan 


begin with it is sturdy walls and roofing, 
with bracing and fire-stops, adequate 
framing, and a solid foundation. An 
honest builder will avoid supporting floor 
beams on a chimney instead of on a 
frame built around it, because he knows 
that the chimney, settling under the 
weight, will skew the framework and 
rack the plaster. 


JLUMBING is doubly important to- 

day because the concealed pipes cf 

modern dwellings must be trouble- 
proof. Galvanized steel pipe is 
cheap. But no home owner who has 
torn out a section of wall to repair a 
leak will recommend it. Water 
absorbs air and chemicals that 
readily attack the pipe. Rust follows, 
accelerated when the water is hot. 
Moreover, water pressures are higher 
today than formerly, and that, too, 
hastens corrosion. The only remedy 
sto use pipe that positively will not 
rust, such as brass pipe. In a $12,000 
house, say, that may mean an addi- 
cost. of Many 
s and architects that 
one of the best the 

orld to spend S605. 

Wooden shingles, with proper care, 
vill provide a satisfactory roof for a 
rs. But are they cheapest in 
y run? The cost of keeping 
painted and repaired may be 
as from thirty to fifty per- 
the entire roof’s cost when 
en to ten years have elapsed. 
end of this time patching will 
ger keep rain out, and a new 
obligatory. An owner who 
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eighteen dollars annual interest on his 
money well spent. 

Considered as a business proposition, 
instead of “‘just another expense,” the 
idea of lining the walls and roof with 
heat-insulating material is sound common 
sense. It is not unusual for an owner who 
has spent from $50 to $75 on insulation 
to pay for it in reduced coal bills within 
two or three vears—and thereafter pocket 
the saving himself. One man added 
weather-stripping on doors and windows 
and storm sashes on the exposed sides of 








Courtesy C. C. Wendehack, 
Architect 


his home, at a total cost of $600. He pays 
$36 a year more than his neighbor in 
interest—but he saves $60 a 
coal bills! 

Downspouts and gutters account for 
250 feet of trouble on the average home 
unless they are made of nonrusting ma- 
terials such as copper. Rustable hard- 
ware looks well for a year or two, and 
then streaks appear on the painted wood- 
work below it. It is a startling fact that 
rust costs the home owners of the United 
States $575,000,000 a year five 
times as much as their loss by fire. 
or permanence metals and 

alloys which, because of their pe- 
culiarly resistant qualities, do not 
rust-—even though the first cost is a 
little greater. 

A carefully planned “budget” may 
point the way to sensible economies 
that do not imperil the permanence 
of the home. Here is a typical anal- 
ysis of what happens to your build- 
ing dollar based on the actual 
construction costs of nine houses of 
varying prices ranging all the way 
from $9,100 to $23,000 and aver- 
aging $15,000: 


Re excavating and grading, 
$0.02. Masonry, $0.09. Stucco, 
plaster, and tile work, $0.10. 
pentry, $0.27. Roofing, 
Flashing, downspouts, and gutters 
nonrustable), $0.01. Plumbing 
noncorrodible pipes), $0.10. Heat- 
ing, $0.07. Electric wiring and fix- 
tures, $0.05. Hardware, $0.08. 
Painting and glazing, $0.04. Screens, 
$0.01. 

That makes a total of eighty-two 
cents for construction The 


winter in 


some 


select 


Car- 
KO.05. 


costs. 


remainder of your building dollar, 
minus a small (¢ ‘ontinued’on page 156) 


paid $300 more for a roof of more 


Sree , : The solid stonework and brass hardware of this fine 
permanent material considered the 


entrance have withstood the elements for 116 years! 
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New Conveniences 
for the Home 





Yo 
Mo 
























This newest of electric 
servants scours pots and 
pans, whips cream, mixes 
batter, beats eggs, and 
extracts fruit juice. A 
flexible shaft leads from 
tee | a motor on the wall to 
interchangeable power 
tools in its working end. 


qyee rl 





Adjusta 


new tel 





Tain, sm 


Adjustable to sixteen different sizes, these 
casserole and pie plate holders wili stretch or 
shrink to fit plates up to ten inches in diam 


open th 





Light enough to carry anywhere, this new 
electric brass radiator plugs into wall socket 


and “makes its own steam heat by wire.’ 
Automatic controls regulate steam pressure. 





Dresses cannot slide from this new hang 
with double arms. Aspring clamps upper arms 
down when the gown is hung on the lower 


Snap a new metal lid on your milk bottle, 
and it becomes a pitcher. The aluminum 
cap replaces the paper seal and insures 
cleanliness and purity; hinged flap opens 
automatically when the bottle is tilted. 


















To keep crackers crisp, 
or coffee from losing 
strength, these new 
food jars have a special 
latch cover that seals 
them moisture-tight. 




















At left is a close-up view of 
the new vacuum cleaner . 












After you have swept the carpet 
with a new vacuum cleaner, you 























can detach the motor, transfer it with demountable motor Raising the white enameled lid of this ingeniou ; 
to a floor-polishing machine, and which can be attached toa kitchen table exposes a wooden top for past (i 
polish the floor. Like the electric floor-polishing machine. making. The two tops also may be extended 


motor, handle is interchangeable. side by side, to provide space of double widt! 
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HETHER You’re the House- 
wife or Man of the House, 
You'll Be Interested in the Month’s 
Most Useful Ideas for Your Comfort 


Just a snap, and this slid- 
ing closet bar for clothes 
hangers goes into action— 
without screws, hooks, or 
holders. Slide it out until 
it fits the closet, close a 
locking lever that squeezes 
its rubber tipped supports 
against the walls, and it is 
there to stay. It takes 
thirty seconds to install. 


Adjustable in a second to a window of any size, this 
new telescoping ventilator keeps out drafts, as well as 
rain, snow, or dust. The window may be left part way 
open, thus assuring a continuous supply of fresh air. 


r 








It looks like a row of lamps set in the 
wall. Actually, though, it is a new 
bathroom heater, whose three lamp- 
like bulbs give off a powerful warming 


glow when turned on. The long bulbs 
A caster that can be adjusted to the ‘ — 


desired height by turning a locking 
disk avoids supporting uneven table 
legs with paper shims. It is said to 
take the jiggle out of any furniture. 


are especially designed for heating. 


Unsightly telephone _ instru- 
ments and directories hide in 
this handy cabinet built into the 
wall. The middle recess holds 
the telephone itself, while a shelf 
w affords ample space for 
books. At the top, behind 
tle carved door, the bell box 
igeniously hid from sight. 





Like a folding screen, a handy new sewing 

cabinet swings open to stand beside the 

work chair. It contains a let-down shelf 

and two catch-all troughs; spindles lining 
right-hand side hold spools of thread. An oil-burning refrigerator is the latest. Its 
fuel is ordinary kerosene which, strange to 
say, supplies heat to chill the ice box. There 
are no moving parts. Once a day the pint 
Left: A combination electric iron and comb fuel tank is filled and the burners are lit. 
for renewing fur coats. Passing the iron When the flame goes out, after about an 
over the fur is said to make it fluffy and to hour and a half, the refrigerator stays cold, 
kill any moth grubs that may be hid there. its makers say. Ice cubes are also made. 
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This Model Broke All Records 


And You Can Build One Like It—Complete Plans for the 
Morris Seaplane Which Set the World’s Mark of 12; Minutes 


TJ ITH a little persever- 

ance and confidence, 

anv boy can build a 

hydro model like that 

with which Tudor Morris estab- 
lished the new world’s record of 
twelve minutes and thirty seconds. 

His model flew so long and sO 
far because it had more rubber 
and was more efficiently arranged 
than the competing models. He 
used the latest ideas in stream- 
lined floats—-a V-bottom in front, 
a slightly concave planing edge at 
the rear, and a shape something 
like a wing section so that the 
pontoons probably support their 
own weight in flight. 

For constructing the model you 
will need the materials given in 
the accompanying list (page 104) 
as well as the following tools and 
supplies 

Small round-nose pliers; high- 
grade wire cutting pliers; a sharp 
knife; Nos. 4 and 00 sandpaper; 
large and small camel’s-hair paint 
brushes: several dozen common 
pins: a metal bar, pipe, or solder- 
mg iron for heating bamboo; a 
ruler and a sharp, hard pencil; 
some pieces of corrugated card- 
board on which to draw the full 
sized plan of each half of the wing 
and the elevator. 


Slightly round the edges of — 


the balsa wing beams (marked 
B in the list of materials). 
Morris tapered each beam 
slightly from about the center 
to one end. Make a full size 
drawing of both ends of the 
wing separately on pieces of 
corrugated cardboard. 


END a piece of lig by 
| in. bamboo to the form 
of the wing tip over a hot 
piece of pipe or soldering 
ron. Split the piece in two 
and scrape them with a knife 
so that they are exactly alike. 
Then round their edges. 

The upper surface of bam 
boo should be scraped clean 
of its hard, brittle varnish, 
but right under the varnish is 
the toughest part of tne 
the part that should 





bamb ”) 


be used. The part that comes 
from the inside of the pole 
should be thrown away. 

It is easy to make two ribs 
at one time by splitting a 
wide piece of bamboo in the 
center 





repeatedly until you 





by VINCENT L. JOHNSTONE 


With Permission of Tudor Morris 


Tudor Morris with the model described in this article im- 
mediately after it made a new record at Atlantic City, N. J. 


get a piece slightly wider tha: 
tworibs. Then bend the ribs | 
the strips in two, and scrape the: 
to the size specified. Each ril, 
should be about 14 in. longer than 
the distance between the beam, 
so that its ends can be pointed 
slightly and inserted into the 
beams. 

To hold the joints use an an 
broid tvpe of cement. Keep the 
cement covered after each dip into 
the can by laying the lid upside 
down over the opening. It 
becomes too thick, a very litth 
pure banana oil can be mixed wit! 
it and shaken up well. The 
cement should be dropped on tli 
work and spread quickly. It soon 
becomes like jelly, and if yo 
interfere with it or move the joint 
at this time, the result will not be 
satisfactory. 


AY the beams on your full size 
pattern with their tapered 
ends out toward the wing tips and 
stick pins through the cardboard 
to hold them. Insert and cement 
the two ribs (marked ? and 
making sure that the high part of 
their camber is to the front. When 
the cement is dry, notch the beam 
ends so that each wing tip will fit 
smoothly and cement the tip 





Our Blueprint Will Help 
You Build the Plane 





LAD of sixteen, who had been building airplane 

models for a little more than a year, launched 
a seaplane on a small pool at a flying field on the 
inland side of Atlantic City, N. J., during the last 
national contest conducted by the Playground and 
Recreation Association of America. It shot away on 
one of the most astounding flights in the history of 
model aviation, pursued by its builder on a bicycle 
and by contest officials and the author of this article 
in automobiles. It flew for twelve and a half min- 
utes, setting a new world’s record, and was picked 
up undamaged in the Atlantic Ocean three quarters 
of an hour later. 

Tudor Morris was the builder of that model. He 
has checked the drawings and instructions of the 
accompanying article to make sure the design and 
dimensions are correct. This article is, therefore, 
a noteworthy addition to our long series of model 
airplane articles. Other articles on prize winning 
models are being prepared by Mr. Johnstone. 

To make the work of building the Morris model 
easier for you, a blueprint has been prepared with 


larger drawings than it is possible to publish in the 


magazine. It is mumbered 102 in the POPULAR 
SCIENCE MONTHLY series (see page 108). 


well. Lay a pencil under the 
very tip, as illustrated on 
page 104, while the cement 
dries. Do not insert the 
center rib. 

When both halves are dry 
turn them over and cement 
them slightly on the bottom 
side only. Also coat the 
center ends of the wing 
beams with cement to pre 
pare them for being joined 

Place the two halves on 4 
table so that the center of the 
beams touch each other 
Block the wing tips up 50 
that they are 2 in. off the 
table. The paper will warp 
the tips up 34 in. more. Now 
cement the beam joints 
a very heavy coat. 

When this is dry rat 
again for '% in. or more 0 
each side of the joint. \\ 
it is thoroughly dry, tu 
wing over and repeat 
operation by 
cement on 





putting 





coats of 
bottom side. The wings ' 
should be supported in 
center as shown. The align 
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The Morris model is a “‘ pusher’’ with two propellers at the rear of its A-shaped frame 
be flown just as well if constructed as a plain hand-launched land plane without the floats. 


ment must be nothing less than perfect. 

With a knife point, pierce the inside of 
the beams at the center joint and insert 
the center rib. A drop of cement at each 
end of this rib will finish the wing except 
for papering. 

For a hydro model it is advisable to 
waterproof the Japanese silk tissue paper. 
Morris threaded a string through the 
ong edge of the paper and, using a wide 
wit camel’s-hair brush, covered the sheet 

ickly and evenly with a coat of light 

dope.” Th n he ironed his paper with a 
ot iron and gave it a shrinking treatment 

alternately dipping it (by means of the 
in water and drying it. He ironed 

wain and soaked in water once more. 
lhe light dope is composed of about 1 oz. 
collodion or lacquer diluted with 14 oz. 

Coat the beams and ribs all over with 
paper cement to waterproof them. The 


string 


! 
Pine 


> 


paper cement is a thin lacquer or collodion 
substance. Cut a 
piece of paper slightly 
the sur- 


covered, 


irger than 
to be 

et the center 

th a second coat 

f paper cement and 
tick the paper to it. 
For a cambered wing 
tis best next to stick 
paper to the 

rib and then 

wing 

n the two ribs 

ery little 

ny. Continue 


beams 


same way but 

try to paper 

ch at a time. 

the paper 

is dry, the 

can be cut 

a sharp razor 

oved by sand- 
Papering the outer 
edge lightly. It is 


POINT OF CAMBER ~ 


FRAME 


It can 





well to leave a !y-in. margin and fold it 
back over the wing tip, using a little more 
paper cement. In several days atmos- 
pheric changes will improve the appear- 
ance of the wing by causing a slight 
additional shrinkage of the paper. 

For the frame Morris used balsa wood, 
music wire, and bamboo. The edges of 
the motor base sticks 4 should be slightly 
rounded by sandpapering. The bamboo 
X-braces of bamboo are cut to size and 
the edges rounded by scraping to an oval 
section. For the rear brace it is necessary 
to have a very long jointless piece of 
bamboo— practically 15 in. 

The wire parts are easy to make, 
especially if you use the full size patterns 
on Blueprint No. 102. Note that the 
“cans,” of No. 11 music wire, have short 
prongs to be inserted in the motor base. 

The bearings can be purchased from a 
model supply house or made by hammer- 
ing or forging the ends of a \y-in. diameter 
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Top and front views of the wings and the elevator; layout for the frame, which is ot 
balsa wood and bamboo; and details of “cans,’’ S-hooks, front hook, and float sockets, 
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finishing nail flat and drilling a small hole 
as shown. 

Lay the two motor sticks side by side 
and with a pencil mark the locations of 
the cans and X-braces. Then dope all of 
the bamboo and balsa pieces with paper 
cement. 

Point the rear ends of the sticks or 
taper them down towards the center. Cut 
the front of the sticks to fit together 
in such a way that the rear ends of the 
spars will be 11!4 in. apart. Dip the two 
ends of both sticks in cement about 1% in. 
deep and allow to dry. 

Smear a little cement over the inside 
faces of the angle joint at the front and 
place the spars firmly together while you 
slip the front hook or yolk in place. Fasten 
it securely to the nose with several coats 
of cement. Before it check the 
space between the rear ends of the spars. 
When the cement is dry, you can proceed 
to assemble the bracings. 

Pierce the 
of the 


way 


dries, 


insides 
part 
and 


beams 
through 
along the center line. 
Point the bamboo 
pieces on both 
and force them right 
through the frame as 
shown on page OF. 
Be very careful that 
mistake 


ends 


A vou do not 
the marks of the can 
locations for the bam 
hoo bracing locations. 
Adjust the bamboo 
pieces in one of the 
frame 
that the ends will be 
flush with the outside 
surface; let the other 
ends project beyond 
the outside of the 
other frame spar. 
Now carefully 
sight down the sticks 
(Continued on page 104) 
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Chests in Popular Designs 


They Are Always Useful and Highly Prized, r 
and Any Handy Man Can Bui ld Them Easily 










By Harovp P. STRAND 



















HEN we consider the OME WORRY, its long use in chests, but for | 
beauty, the romance, SGAIEO? all practical purposes any good 
and the practical ek ecg /-} cabinet wood will serve for 
value of the cedar Sree Ed making the chests illustrated. ae 
chest, we wonder what piece of , Plywood can be used by adapt- | 
furniture offers the amateur craftsman ing dimensions to the differences in 
more satisfactory returns for his work. — thickness; this will eliminate all gluing of attract" 
This article discusses the major points to — wide boards. are not « 
be considered in making a Colonial and Red cedar boards are seldom more but ails¢ 
other popular types gf cedar chests. than 8 in. wide and usually have many py ef 
wvs it i 







Thoroughly weather-dried red cedar, blemishes, but we must be thankful that 


if obtainable, will yield more of the the unwise lumber waste of the past has technica 


and at t! 





















characteristic odor of cedar, but kiln- left us even these. They should be 
dried lu nber will hold its shape better. planed 34 or % in. in thickness. as may ee * beauty C 
Often a pine or whitewood chest can be — be required. If a tray is desired, one of a 2 re ‘ In de 
lined with %%-in. red cedar, though as the poorer boards may be resawed and A chest seat like the drawing directly below toot i 
far as the safety of the contents is con- planed to 3¢ in. iaceplate 
cerned, cedar may be omitted and the Saw out the boards to 1 in. longer glued joint—has no reinforcement, thy are a ste} 
goods laid away in naphthalene flakes. than required and make a liberal allow- doweled joint is the best for this work ? ~— 
this serie 





Cedar is prized for its beauty, its odor, ance for width. Joint (plane) the edges for the matched and_ splined joints 


a ne . who hes 
and the sentiment attached to it through for gluing. The simplest joint—the plain though good, are (Continued on page 128 ho ha 


































peration 
will offer 
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oining the edges of boards and the cornezs of chests and building up dimensions modified to suit whatever material happens to be availab 
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How to Turn and Inlay Trays 


Three Attractive Designs Which Open a Fascinating Field 


of Work for Those Who Own Wood Turning Lathes 


Marcu, 1929 


By HERMAN HJORTH 
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be allowed to dry for at least six 
hours. Then the bottom of the 


VERY amateur wood- 
worker who possesses a 
small modern lathe will 
find pleasure in turning 
attractive wooden trays, which 


tray is faced off and sandpapered 
smooth. The brown paper is re 
moved by this process and the 
inset now stands out clearly and 
beautifully. 
































are not only of considerable utility | 
but also of real intrinsic value. 
by the addition of decorative in- 
lavs it is possible to increase the 
technical interest of the tool work 
and at the same time enhance the 
beauty of the designs. 

In developing these projects, 
tool processes are involved in 
faceplate and chuck turning that 
are a step in advance of those de 
scribed in previous articles of 
this series. ‘To the wood turner 
who has mastered the simpler 
perations, the making of trays 
will offer no difficulty, yet will 
open a new and fascinating field 
for developing individual designs. 

The tray illustrated in Fig. 1 is 


















The tray shown in Fig. 4 is 
turned by a process known as 
*sluing to waste stock.” This ts 
done as follows: 

Turn a circular disk of the prop- 
er diameter and face it off very 
carefully, so that it is absolutely 
flat and level (see the Oct. 1928 
issue of PopuLAR SCIENCE MontTuH- 
LY, page 112). Prepare the stock 
from which the tray is to be 
turned. Plane one of its surfaces 
true and level and saw the stock 
to the required diameter. 



















LUE the planed surface of the 

y tray to the waste stock, but 
place a piece of paper between the 
two glued surfaces. In order to 


Splitting the waste stock from a turned tray, which is easy 
to do because paper has been glued between the two pieces. 







turned from a solid circular disk not less skew chisel in the bottom of the tray. center the stock for the tray accurately, 
than 1'¢ in. thick and 6% in. in diam- The inset is glued into this recess face _ first glue the paper to the waste stock and 
eter. A circle 64 in. in diameter is down, that is, with the papered surface — then mark the diameter of the tray on this 


scribed on the wood with a pair of towards the top of the tray. If glue were papered surface with a pencil. This is 
dividers. The wood is then sawed as applied to the papered surface, a good — easily done while the waste stock is re- 
nearly round as possible and screwed to bond would not be made, because the volving in the lathe. Remove it from the 
a faceplate. paper might split and parts of the inset lathe and glue and clamp the stock for the 

Its outside shape is first turned. For come loose. tray securely to it as shown in the photo- 
this work it is advisable to use a template The gluing may be done by clamping a _— graph on page 122. When the glue is 
of cardboard or thin wood such as shown _ block of wood over the inset, which should thoroughly dry, (Continued on page 122) 
i Fig. 2. If it is to be guided properly, the 
template should bear against a flat sur- 
faee—in this case the underside of the 
tray. The recess in this surface is there- 
fore cut after the outside shape of the 
tray has been completed. Obviously, the 
purpose of this bottom recess is to make 
the tray stand well on a flat surface. 

The tray is now unscrewed from the 
laceplate and chucked as in Fig. 3. 
lt is well to support it during the hol- 
Wing-out process by running the dead 
‘iter up against it. When the tray has 
een hollowed to the extent shown in 





































































































hig. 3. the tailstock is moved out of the way = “yp 
nd the central part turned down level a f= GLUED CARDBOARD ['\ 
’ . ASTE | 
with the rest of the bottom. STOCK | WOOD | 
} BACKING | | 
- wai 
| () THE half plan, Fig. 1, is shown a | — pS 
; - a ae j 
| circular inset, which is inlaid in the — 7 t 
ottom of the tray. Such insets are sold “ it 
| manufacturers of marquetry and are | ~ | 
| expensive. ‘They are made up of many pe |i ENS 
| eparate small pieces of wood about ' i | 
hs) L VENEER | 
| . thick, which are glued to a piece ol ‘ 8 NEE ANN 
rown paper. A piece of veneer surrounds wo, Ww 
the inset for protection; it should be care- ° Ns 7 i638 ~ £1G7 £G € 

















tully cut away with a pocketknife. 
\ shallow recess of the correct diam- 
to receive the inset is cut with a 





A tray with inlaid ornament (Fig. 1) and how it is turned (Figs. 2 and 3); a tray with an addi- 
tional line or band of inlay (Figs. 4,5, 6, and 7); and a supplementary design for a pin tray. 
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Who Is Fit to Fly? 


LSEWHERE in this issue, a young man, telling of his 

experiences in learning to fly, describes the rigorous 

physical examination which all who would pilot air- 

planes must undergo. This test is more than an idle 
gesture. It is of the utmost importance. From Icarus, in the 
ancient Greek legend, to Lindbergh today, all who have tried 
to conquer the air have had to conquer their own physical 
deficiencies as well. 

The airman must have a quick, alert mind, keen senses, and 
organs able to withstand unusual strain. His eyes must scan 
the skies and earth for weather changes, landing fields, and 
possible dangers: at night, they must penetrate the darkness 
to recognize lights and landmarks. 

The strain on the ears, too, is considerable: the roar of a 200- 
horsepower engine is terrific, and it is most important that 
hearing should be sound in the aspiring flyer. His respiratory 
organs should be able to withstand continuous exposure to cold 
and wind. Last, but not least, his nervous system should be 
finely attuned but strong and flawless, for an aviator suffering 
from a neurosis may expect about as much success in his 
career as a tone-deaf musician. 

The Government is right in insisting that only the physically 
fit shall learn to fly. 


Wore Machines—Better Jobs 


“( _ of the most important problems affecting labor 

today.” President William Green recently said to 
members of the American Federation of Labor, “is the dis- 
placement of workmen by machines and devices which auto- 
matically do the work once done by trained men.” He went 
on to say that the Federation will never allow a human scrap 
heap to be built up in this country. 

The fact is that the use of more and more labor-saving 
machinery cannot be stopped —at least can be stopped only by 
a paralysis of American industry. But a larger use of ma 
chinery will not produce a human scrap heap. It will do just 
the reverse, as it has been doing for the last hundred years. 
Devices for spray painting. for example, making it possible for 
one man to do the work of three, have given house painters 
more work than ever before. Lowered costs result in surfaces 
being painted that never were painted before, such as stucco. 

(America today differs from the America of a hundred vears 
ago, chiefly in comforts and luxuries made possible by mass 
production with labor-saving machinery. High wages depend 
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on large consumption and large consumption depend 
making products plentiful and cheap, usually an im; 
bility without machinery. History shows that as soon as 4d 
justments are made after machines release men from drud 
conditions improve for everybody, including the men te: 
rarily distressed. 


Those who have at heart the good of American labor s} d 


remember that it is machinery which has made the wage <a}; 
and standard of living of the American workman the highes} 
in the world. No, Mr. Green need not worry. 


Back of the News 


YQ OFTEN when we read of a scientific discovery, we fail to 
J grasp it thoroughly. We are not quite sure of what pre 


ceded it or of its place in the scheme of things. No one of ys 
can be thoroughly conversant with all of the wide fields of 


science, 

It is in an effort to give to our readers that necessary hack 
ground of fact that we have added the ‘feature called “ Back of 
the Month's News,” to be found on page forty-eight. If it 
helps you to a new perspective, or a larger understanding, of 
current news, its purpose will be accomplished. 

Wherever men are doing new and useful things. or thinking 
unusual thoughts, there vou will find writers for Porc ar 
ScrENCE Monrtucy endeavoring to present these ideas and dis 
coveries in words anyone can grasp. In this magazine, month 
after month, you will find articles designed to keep you alpreast 
of rapidly changing world. In it you will always find not on); 
the news of progress, but the stories behind that news. 


What Television Offers 
READER in Topeka asks if he should buy a radio set or 


LAX “wait a few months until television sets are perfected 

By television, he explains, he means something that wil! pro 
duce in his home a sharp, clear motion picture of a football 
game, for example. Our advice is to buy the radio set: le 


probably will have to wait too long for his television set 

Remarkable advances have been made in television. it is 
true, but many mechanical and electrical difficulties have yet 
to be overcome. Under the best possible conditions, with t 
most advanced apparatus known, it is limited today to repro- 
ducing a small, poorly defined, image of a person or ol)ject 
placed within a few feet of the scanning apparatus in th 
broadcasting station. Slow motion, such as the smoke curling 
from a cigarette, also can be transmitted. But even. thiese 
meager results are possible only with perfect mechanica! and 
atmospheric conditions. 

Television, in its present stage of development, will fall fa 
short of satisfying our Topeka reader. But it does offer a 
fascinating new field for the experimenter. Lurking around th 
corner for him is the possibility of making television as useful 
as is radio, a discovery that will bring fame and riches. 


They Are Saying 


“FPYHIS globe has been inhabited by intelligent peopl 
millions of times. lam sure they had the automobile. th: 
radio, and the airplane, or their equivalent...—Henry Ford 


“Asleep, men are thirty percent more restless than won 
and the deepest sleep occurs from a half to three quarters of a! 
hour after retiring.’—Dr. H. M. Johnson, Mellon Institute of 
Industrial Research. 

“If every man, woman, and child had $500,000,000,000 
each dollar represented an atom, their total wealth would 
fall short of the number of atoms in a drop of water.” — © 
DD. Young, General Electric Co. 

The moon was once part of the earth and was pulled : 
from it.’—Sir Oliver Lodge. 

“The public will have it that I am going merely to fl) 
the pole, when in fact we are going to fly over a vast terri 
never seen by man, photographing it as we fly.” —‘ 
mander Richard E. Byrd. 

“Certain glands alter the stature. the length of lim), 
size of the neck, the size of the jaws, the shape of the nos« 
modeling of the forehead, and the texture of the skin 
\rthur Keith, British anthropologist. 

“The invention of the airplane and the radio are perhaps © 
tenth as useful as some of the discoveries in pure science 


Dr. Robert A. Millikan. 
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GOUGING OUT 


THE RIVER BEDS 
WITH THE HELP 


SKE 


BEARINGS 


EN who build the great mechan- 
M ical monsters that perform the 
Herculean tasks of the world don’t think 
of construction units in terms of PUR- 
CHASE PRICE. They think of them in 
terms of what they will do—of the FINAL 
cost reckoning at the finish of the job. 

It is significant that the U. S. En- 
gineer Department as well as practically 
all the biggest engineering companies 
in the country has selected 0° Bear- 
ings for heavy marine equipment such 


as dredge pumps, cutter head drives 
and tow boats. 

In dredging and other marine work 
as in all other tasks in which bearings 
play a vital part, “Nothing Is Apt To 
Cost So Much As The Bearings That 
Cost So Little.” 

You men who plan, build, use or pay 
for machines of any kind, remember 
this: It costs more to replace a poor 
bearing than to buy the best one that 


ron 


Mic ever produced. 


SKF INDUSTRIES, INCORPORATED 
40 East 34th Street, New York, N. Y. 


181 





“THE HIGHEST PRICED BEARING IN THE WORLD” 
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How the Ignition System Works 


Gus raised the 


got a wrench, and made an adjustment 


“ARNETT Was bubbling with 
indignation. His trim. white 


mustache twitched like an angry 

- rabbit's. 
“You fellows think vou're slick, don't 
he rasped. *'Trv to trim me, will 
Chat new garage down the street’ ll 


vou? 
vou? 
do the job for half vour price, and I'm 
heading for there right now, by Henry!” 

“Sorry vou feel that way about it, Mr. 
Harnett.” said Gus Wilson mildly. “We 
quoted vou a fair price for overhauling the 
ignition svstem on a car like this. It was 
as low as we could make it for a good job, 
and that’s the only kind we do here at the 
Model Garage.” 

“Save the bunk for someone else!” the 
man growled as he slammed the 
“Tt ll be a long cold day 
hefore vou see me around here again!” 

* Another 
groaned Joe Clark, partner of Gus in the 
Model Garage. as the car rolled away. 
“That will take all 


business awav if we don't watch out.” 


angry 
door of his car. 
gone,” 


good customer 


new garage our 
“Tm not worrving so long as we turn 
good work at fair prices,” 
After that robber’s roost down 
there stings him eood and proper he ll be 


out Gus 


smilec ° 


glad to come back to us! 

\ few weeks later Joe popped out of the 
tiny office witha broad grin on his face. 
“You win, Gus.” he said. “ Harnett’s 
on the Savs he’s stuck about five 


miles down the road and will vou please 


wire 


come and get him.” 

ITarnett was sitting behind the wheel 
with a glum expression on his face as Gus 
drove up ith the service « ar. 

“TH apologize for what T said the last 
time [ saw vou.” he smiled sheepishly. 

I didn't 
getting it until those high-binders plaved 
snap. They didn’t charge 
much, but they didn't do anything. This 


know good work when I was 


me for a soft 


hood and removed the distributor head. 
**Now try it,”’ 








‘? 
ms es 
oo _ ome 
— “sk am 
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—— el 
- a ij v 
it 
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Then he examined the contact points, 


he said The motor started at once. 


makes the third time the ignition has 
given out. They said it was all right just 
before | drove out here.” 

Gus raised the hood and removed the 
distributor head. Then he examined the 
contact points. He got out a tiny wrench, 
made a slight adjustment. and replaced 
the distributor head. “* Now trv it.” he 
ordered. 

Harnett stepped on the starter and to 
his amazement the motor started at once. 

* As easy as that!” he marveled. “Say, 
Crus, stick an extra five spot on the bill 
and see if vou can’t get it into my thick 
head just how an ignition system works. 
I'm tired of getting stuck on the road 
with little troubles just because I don't 
know the first thing about it.” 

“Glad to.” ‘Follow me 
hack to the we 
comfortable. 


7 gett he continued, when they were 

seated in his office, “this ignition 
business turns out to be simple when vou 
get right down to its workings.” He 
drew paper and pencil from one of his 
pockets. “First well draw a_ storage 
battery, because that’s where the juice 


agreed Gus. 


where can be 


farage 


The 
system as Gus ex 


auto ignition 
plained it, showing ;, 
how plugs 
are supplied with } 
high-voltage cur- 
rent from battery. 


spark 





A Driver Stalled oy 
The Highway Has Gus 
its Secrets 


By MARTIN BUNN 


Explain 


comes from. Storage battery juic 
much kick behind it. only six 


That’s not much pressure, but. there's 
plenty of current. Sort of like a big pipe 
with a lot of water flowing throug!) it at 
low pressure. If vou slapped a nozzle on 


the end of such a pipe it wouldn't 
out like a fire hose. It'd just O0OZe O 


© TF YOU put acurcent of electricity sith 
no more push behind it than that yp 
against the job of jumping the ga; ; 


spark plug, it couldn't come near making 
the grade. So what has to be dor to 
take that low pressure current and ws 

to produce a current with a whole lot of 


pep. Sounds like trying to pull vourself 
up by your hoot straps, but it reall 
because we don't need much current at 
the peppy, high voltage. We can sacrifice 
most of the volume to gain pressur 

“Then,” interrupted Harnett, “if vou 
get electricity at high enough pressure i! 
will squirt off the end of a wire lik« 
out of a fire hose?” 

“In a way.” Gus explained, “only the 
water will squirt in any old directior 
while the high-voltage electric current 
will only jump across a gap in the cir 
Electricity always flows in a circle back 
to where it started from. 

*But let’s just forget about 


switches and other fancy business and se 
what we actually do with the six-volt |) 
tery current. This little square thing I) 


drawing now is supposed to be the 


coil, and this funny gadget right next t 
is the contact breaker or timer. On 


terminal of the battery is wired t 
frame of the car and there's a wir 
the other pole of the battery to the spark 
coil. Then there's a wire from thi 
coil to the insulated, stationary contact 
point in the timer. We'll put in a 

line to represent the path of the 

from the moving contact of the 
hack to the battery by way of th 
That’s all there is to the primary « 

tery circuit except the ignition 

that we won't bother about, and : 


condenser connected across the « 
points of the timer.” 


By ipa timer is what vou fixed « 
_car?”” Harnett questioned. 

* That's right.” Gus answered ert 
was nothing the matter with your 
except that the boob who adjusted 
got to tighten the lock nut a 
stationary contact backed away u! 
moving contact couldn't touch it : 

“What does the battery juice do at 
the coil?” asked Harnett. 

*T was coming to that,’ Gus exp! 
* All it does is to circulate around a ‘ 
heavy wire, (Continued on pa 
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POWEL CROSLEY. Jn. | Lesh or this moe 


President THE CROSLEY RADIO CORPORATION 


SAYS: “Exhaustive tests have demonstrated 
that RCA Radiotrons materially improve the 
reception of Crosley Radio sets. We con- 
sider them the highest attainment of vacuum 


( | (\ J. 


RCA Radiotrons are used exclusively in the laboratory tests of man- 
ufacturers of quality receiving sets. The leading radio engineers 
recommend them for initial equipment and for replacement. 
When one or more vacuum tubes are worn, better results will be 
obtained if you put new tubes in every socket. Once a year at 
least it is wise to replace all of your tubes with RCA Radiotrons. 


RCA RADIO TRON 


RADIO CORPORATION OF AMERICA « New York « Chicago « Atlanta ~ Dallas « San Francisco 


aa 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 








T EARLY every normal man looks 
forward to having sooner or later 

a workshop of his own. And the 

present generation of boys, much 

handier with tools, it seems to me, than 
those of twents five vears ago, need some 
place to build their airplanes and boats 
\ garage workshop! e the one illustrated 
meets these demands exceptionally well. 
In some parts of the country, as in the 
bungalow communities of California 
where the houses have small basements 
or none at all, a garage 
shop is, indeed, the only 
solution. In other sec 
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| Add a Shop to My Garage 


lt Is an Ideal Place to Work Although Only a Small, 
Inexpensive Lean-to—How I Keep It in Good Order 


By Hl SIBLEY 


experienced builder, vou will find it an 
economy to employ a carpenter for the 
construction work, but the interior you 
can fit up vourself, 

The addition to the writer's garage 
runs the full length and is 8 ft. wide. The 
original of the shop shown in the draw- 
ings was built a vear ago and has been in 
daily use ever since. One end is par- 
titioned off for a private studio, or office. 
This is neatly finished with wall board, 
the floor stained walnut: screens and cur- 
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In this addition to 
8 garage, Mr. Sibley, w 
fS i is in the first rank 
f | writers on handicraft { 
boys, solved the pro! 
lem of finding a pl 
for his home _ worksho; 








tains are hung, and furniture is insta 
as in the floor plan, Here o: 
work without fear of interruption 
casual visitors, and a buzzer gives nol 
when there are phone calls or other bus 
ness to be attended to in the house. Ip 
many cases there is no need for suc! 
studio; then the entire lean-to can bx 
given over to the workshop. 

The workbench, 2 by 10 ft.. is large 
enough for all ordinary jobs: and for hea 
work, such as hammering metal or split- 

ting blocks, ther sa 











tions also it has marked 
















advantaees over the 





f 
pe he low saw table of 
WINDOWS : ite planks and 2 by +s 
~ is very sturdy a 
WING e . 











vives much abusi 





\ 
od 
BSS 





































Unless you are an shop, showing the workbench; 





and a sketch of the heavily built low saw table. (Continued on page 






WORKBENCH - ; 
average small, crowded, ’ WIDE > Ss Keeping any Ork 
dark and sometimes aw “EASY % shop neat is a problen 

L a aaae ve 
damp basement, espe 5E a ~ | ~ The best solution is 
. ‘ei BOOKCASE _ if ‘ 
cially as it gives the bovs 11] SAW RACK FLAT | have a place for evel 
" . } hee ? STUDY 8FIx8Fr TOP , . 
a place to work as noisily Lil WORKSHOP 8 Fr x 10 Fr >» tool, a receptact: 
us thes please without al in Jo board, or racks 
: > pee “ai ; 
disturbing other mem oe ee finished work and 
. 4 . o 
bers of the family an ane , SUARD , ¢ pieces of wood, ; 
important consideration SHELVES ont P }2| | I ceivers for shay 
. f . JAY oLe | 1 
if motor-driven home f] ae oe | QD) } blocks as well as | 
a ne ABINE _ — ° 
work Shop mia hines are lf —— ——— metal scraps. Every to 
used, ' PLAN in this shop is ret 
Po build an addition to its place at nig! 
to the garage for work fr = EP —<——j the floor is swept ever 
| | . 
shop purpo es requires 1 * NAILS, | pe EE PAINTS. ‘ morning. 

SCREWS, | } | OILS : Mi; 
an investment of a little — | PS, eee OIL, - For the edge tools and 
mone and labor. but it Za — =} ry) 5 files. screw drive! and 

[ ) re. = 41 - . : 
will prove to be worth i | the like, holes of is 
if —!J kJ ‘ 
many times its cost. In RE ICR eer Re NE REREAD diameters hav: 
cidentally, the aspect of al ay fi ae: bored in blocks 
. T T e 
vour back vard will be 4S Aiwa lk bv 4bv18in. Ab 
. . : — —- i S e : ° 
improved, if anything, | Treasup | | te Drawer || PP yy this kind will hol: 
| | Pal le | . 2 
by relieving the harsh 60x | | 2 |i SWINGS UNDER ili ELEVATION AT SECTION A-A thing from a |! 
|| WEIGHT BENCH L} eo OF INTERIOR OF WORKSHOP . : | 
lines of the usual boxlike Lit Beal eaeeee i ‘ drill to a big woor 
furage., Floor plan of the workshop and the adjoining study; an elevation of one wall of the and can be m: 
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THE UGLY DUCKLING 
IN YOUR HOME .. .- 


Do YOU feel like hurling that mis-mated chair or 
table down the basement stairs? 

Don’t do it! 

No matter how fiercely its finish and color clash with 
the rest of the furniture, there is justthe right color among 
the many shades of Johnson’s Wood Dye to make that 
“ugly duckling” glow with new beauty and in harmony 
with its fellows. No need now to retire it to kitchen or 
bedroom with an opaque makeshift finish which hides the 
innate beauty of grain and texture and bars it forever from 
the class of furniture to which it belongs. 

Remove old varnish with varnish remover, or by scrap- 
ing or sanding. Thenas you spread the Dye over the wood 
it brings out the full richness of the grain in true, clear 
color and with none of that muddy, pigmented scum 
which poor stains leave. You'll find that it penetrates so 
deeply that no amount of scratching or marring will re- 
veal the natural wood. 

In 4 to 8 hours, the Dye is so thoroughly dry that it will 
not smudge or rub off, handle it as roughly as you will. It 
is ready for the professional touch of Johnson’s Filler and 
surface finishes. Johnson’s Spirit Wood Dye is preferable 
for use on old work, Johnson’s Oil Wood Dye for new 
work. The latter dries thoroughly in 24 hours. 

For that new radio cabinet, bookcase, or other unfin- 
ished furniture, you can get perfect hardwood effects, even 
on the softest wood, with Johnson’s Wood Dye. You will 
be prouder than ever of your craftsmanship when you 
see how uniform and unchanging the Dye will color the 
things you build of wood. 


—— $. C. JOHNSON & SON, RACINE, WISCONSIN 
no = r A A 


oe seer 


FREE+A 25-CENT BOOK ON FINISHING. MAIL COUPON 


Insist on Johnson's when you go to your hardware store. And to help you 


ld select correct colors and to follow best methods of finishing, there isa 
book on treatment of floors, woodwork, and furniture which you may 
have free for the asking. Fillout the coupon and send it today! 
S.C. JOHNSON & SON, Dept. P.S., 3, RACINE, WISCONSIN 
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You May Find Use for These Handy 


Short Cuts for Car Owners 


How to Fix a Broken Spark Plug, or Keep the Rain Out 
Easy Way to Build Garage Door Stops 


of the Ignition 


ie 


| 


CENTER POINT Z 
BENT OVER 





Fig. 1 
breaks, bend the 
point over close to the rim 


If the outer point 
inner 


WO common causes of 
spark plug failure are 
carbonization and 
yurned or broken elec- 

An emergency repair 
for a broken’ electrode is 
shown in Fig. 1. Here the 
outer electrode is broken off. 
To make the spark plug work, simply 
bend the center electrode over close to 
the rim of the shell. This can be done, 
however, only if the center electrode is 


trodes. Fig. 3. 


long enough. 


A **Raincoat”™ for Ignition 


7... a driving rainstorm blows 
' drops of water through the louvres 
in the hood and the moisture gets all 
over the distributor head, many car 
owners have found to their sorrow that 
the motor will not start. ‘The high ten- 
current leaks through the 
moisture instead of jumping the gaps in 
the spi rk plugs. 

Figure 2 shows a novel way to get rid 
of this trouble. Take a child's rubber ball 
slightly larger in diameter than the dis- 
tributer head and cut off the lower por- 
tion as Next punch small holes 
for the ignition wires. They should be 
so small that vou will have to force the 


sion away 


show n. 







a 


— 


= ay 
8 f- 
2 Three rubber ball, fitted 


over the distributor head, with holes 
moisture, 


Fig quarters of a 


like a cap 
for the wires, 


guards ignition from 
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These easily built garage door stops are made ot 
boards which fold upward and are held by latch when not 


wires through them. The edge of the 
large hole is pulled down around the edge 
of the distributor. If the ignition wires 
are good, this arrangement will be so 
nearly waterproof that you could pour a 
pail of water over the distributor head 
without affecting the operation of the car. 


Handy Garage Door Stop 


OR a simple and effective garage door 

stop, all you need is four pieces of 
board, four 
eves, a foot of heavy wire, and two cheap 
strap hinges. 

The illustration of Fig. 
construction. ‘Two short pieces of board 
fastened to the with wood 
screws, and to these are hinged two lower 
pieces which serve as the stops and 
swing upward when not in use. Then a 
pair of screw eyes are placed on each 
door, level with the points where the up- 
ward swinging stops strike the doors. To 
these the wires are fastened and bent to 
form two latches. 


some wood screws, screw 


3 shows the 


are doors 


Ten Dollars for an Idea! 


W. Conway, of Syosset, N. Y.. 
wins this month’s $10 prize for 
his suggestien of a piston ring 
compressor, shown in Fig. 4. 
Each month POPULAR SCIENCE 
NMIONTHLY awards $10, in addi- 
tion to regular space rates, for 
the best idea sent in for motor- 
ists. Other contributions used 
are paid for at the usual rates. 
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PISTON 
RING 





















hinged 





in use. 





Fig. 4 Nove! 


piston ring 
ompressor made from pliers. 







Piston Ring Compressor 
— t shows an effective piston 


ring compressor made of a pair o! 
justable pliers and a piece of strong iron 
wire. Success depends on how carefully 
vou fit the ends of the wire to the jaws of 
the pliers. By fitting the wire so that the 
ring stands at right angles, it is possille to 
use this compressor in close quarter- 














Sticking Tires Remedied 


HEN tires are left undisturbed on 

the rims for a long period, they fr 
quently are rusted so tightly to the rims 
that it is extremely difficult to remove 
them. This sticking can be eliminated by 
fitting a band of zine around the rim. 
Use thin stock for this work. 






















BAND OF ZINC) 
ENCIRCLE INSIDE 
OF RIM 

































Fig. 5. A band 
of zin te 
around the eel 
rim, prev* 
tires from 


ing to the 
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‘The best 


cable 
shop 
in the 
country 


uw wasnt 


good enough 


N equipment and methods the _ factory which occupied sixteen huge 
Western Electric telephone cable _ structures. But it was worth it! 
plant of 1927 set the pace. But that Whether making cable or any of 
didn’t satisfy the company’s manu- the 10,000 items of telephone ap- 
facturing engineers. They put the _ paratus, Western Electric seeks till it 
plant in the test tube of critical finds the better and more efficient 


judgment—and they came out with and more economical way. As 
manufacturer for the Bell System 


for stranding cable was the best 
in the country, but — 


something even better. 
It meant revising processes, re- this is its share in good telephone 


designing machines, rebuilding a service. 


Boemee Wesfern Electric 


more iy, stranding cable mee quickly ME AKERS OF YOUR TELEPHONE 


no 4 
nore Safely, more economically. 








Veneering 


MATEUR 
woodworkers are prone 
to consider veneering a 
phase of woodwerking entirely beyond 
the range of their abilities and to speak of 
it with a note of awe and longing in their 
voices. To demonstrate that the simpler 
forms of veneering are not beyond the 
abilities of any home worker with a fair 
degree of skill, I shall describe the 
making of a veneered box which any 

oung lady will value as a gift from 
ios father, her brother, or even 
more from some other girl’s brother. 

The box itself may be made of 
any easily worked, thoroughly sea- 
soned \% in. thick wood, but the 
veneer should be mahogany, rose- 
wood, walnut, or other fancy wood. 
Veneers can be purchased from 
some lumber dealers, from many 
plywood manufacturers and dealers 
in fancy woods, and usually from 
cabinetmakers and furniture repair 
men. 

The corners and the top and bottom of 
the box should be made with halved joints 
to reduce the amount of visible end wood, 
which might show beneath the veneer 
under certain circumstances. Fit the 
joints carefully to insu. - squareness, and 
glue and nail the parts together with 1-in. 
No. 16 brads, being careful that the nails 
will not interfere later on with sawing the 
box at C. 

Before the top and bottom are glued in 
place, cut 4-in. pieces the width of the 
space between the top and bottom inside 
of the box (about 3 in.) 





By CHARLES A. KING 























Attractive pieces like this trinket case or jewel box can be 
made by the woodworker who learns the art of veneering. 


than the size of the box, as at E. Make 
straight, smooth cauls (blocks) of some 
soft wood about the size suggested at F. 
Provide pieces of folded newspaper to be 
placed between the veneer and the caul 
as at G; the paper will absorb moisture 
coming through the veneer from the glue. 
Set hand screws or clamps as at H ready 
for immediate use. Two may do but four 
will be better. 

You are now ready for gluing. The 
room should be warm—at least 80° F., 
although 100° would be better. Heat the 
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Isn’t Hard to Dy 


And by Means of It You Can Cover Jewel Boxes and 
Other Pieces with Woods of Beautiful Grain and Color 
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ends of the box, the veneer, and the cauls 
Wax the latter with a piece of paraffin to 
prevent sticking. 

Use rather thick glue of good grade 
newly mixed and very hot. Equally im. 
portant are the speed and skill of the 
worker. Spread the glue on one end of the 
box, not on the veneer; place the veneer 
on the glue, then add the paper and the 
caul. Turn the box to rest verti. 
cally on this caul and repeat the 
process on the other end. 

Put the hand screws on without 
disturbing the cauls, and apply 
enough pressure to insure perfect 
contact. Too much pressure on 
such a small surface will force the 
glue out around the edges and 
“starve” the joint just where the 
greatest strength is needed. An- 
other pair of hands to hold pieces in 
place, if you can get someone to 
help you, will simplify this process, 

When the squeezed-out glue has 
hardened to a gummy texture, cut 
it away and save some trouble later on. 
Allow the box to remain at least twenty- 
four hours, and longer if possible. Ona 
broad surface more time would be neces- 
sary. 

Trim the veneer to the other surfaces of 
the box with the utmost care. Prepare 
veneer, paper, and cauls for the sides of 
the box and repeat the gluing process, 
using six hand screws if they are avail- 
able, although four will answer the pur- 
pose if placed judiciously. Allow the 
same time for setting and repeat the 
process upon the top. 
No veneer will be needed 





and just the length to fit 





snugly as indicated by : 10" 





dotted lines D. A drop 


ae: _ 


ee 1 





or two of glue on the end 


wood will hold these oe 


pieces, which are to re- i i 
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sist the pressure of the 
hand screws and prevent 
the sides and top from 
bending inwards. 

Be sure the outside of 
the box is planed smooth, 
for rough and imperfect 
places will almost always 
show through thin ve- 
neer. As this article is 
primarily a discussion of 
veneering, the box itself 
ean be left to the skill of 











the worker without fur- | Reace 
ther directions. | “9” 

The veneers for the 
ends should be cut about 
¥4 in. larger each way 
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VET-LINED BOX. ; 








on the bottom, although 
a piece of felt, glued on 
the last thing, -will finish 
the bottom correctly. 

Sandpaper all veneered 
surfaces. .Round the 
corners slightly to pre- 
vent splintering, but not 
more than the thickness 
of the veneer. 

With a sharp gage 
make an accurate line C 
1% in. from the top. 
Saw very carefully 
around the box and re- 
move pieces D. Witha 
perfectly conditioned 
plane, smooth the sawed 
edges, being sure that no 
splinters are broken from 
the veneers. Make the 











This box is a typical example of veneering within the range of home workshop equip- 
ment. Note the use of paper G, blocks F, and hand screws H in the gluing process. 


joint fit accurately. 
(Continued on page 137) , 
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~ service from a Clayton & Lambert 





the Clayton & Lambert No. 70 fire-pot with 
hood. Produces a working flame in ninety 
seconds. Flame controlled as easily as a lamp. The 
burner orifice cannot be enlarged by tightening the 
needle valve. No chance of ruining the fire-pot that 
way—that’s an exclusive C & L feature. Will heat 
a pair of soldering coppers and melt a pot of metal 
at the same time. 


This is 
tinner’s 


Always on 
its toes 


A CLayTON & LAMBERT won’t cry 
for time out—it’s always on its toes. 
Itssolid construction and ingenious 
mechanism withstand rigorous, 
long-time use. You get years of 


—it’s the product of constant im- 
provement. 

An example of that is the spider construc- 
tion welded to the tank. It keeps the top 
structure properly aligned and firm. 


_A Clayton & Lambert takes a mighty hard 


jar without being the worse for wear. And 
the multi-ribbed flame plate is another part 
almost indestructible. It’s made to last a 
lifetime. If an extreme accident should 
occur—the plate is easily replaced. 

The method of mixing air and gas vapor 
is a unique Clayton & Lambert feature. ‘The 
proper proportions are always assured. And 


This is the Clay- 
ton & Lambert 
No. 60 fire-pot 
with plumber’s 
shield. Tank ca- 
pacity one gallon 
of gasoline. Burns 
six hours full ca- 
pacity without re- 
—. The shield 
can be detached, 
and the handle 
locked, so that 
coppers can easily 
be heated. 
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that, with the exclusive baffling-cup, gives 
ninety seconds starting. There’s no “pop- 
ping” or back-firing with a Clayton & Lam- 
bert. No matter how windy or draughty or 
unfavorable the conditions—your Clayton & 
Lambert performs just right! Certain types 
have a patented orifice that can’t be en- 
larged by carelessness. Such exclusive im- 
provements as those keep your Clayton & 
Lambert fit for action. 
Be particular about your next fire-pot. 
Insist on a Clayton & Lambert. You can 
identify it by the bright 
red, protective band around 
the base of the tank. You'll 
be buying the most popu- 
lar fire-pot in the world. 
_ Sold at nearly all hardware 
stores. 


CLAYTON 
& LAMBERT 


MANUFACTURING Co. 
Detroit, Mich. 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Cylindrical Grinding Helps 


Care of Machine and Wheels—Centers—Use of Back Rests— 
Duplicate Pieces— Speeds and Feeds—Taper Work 







HILE it is customary for the 

average tool reom to employ a 

universal grinding machine op- 

erator,. there are many small 
shops where the toolmaker or machinist 
is called upon to do his own grinding. 

From all-around observations, I have 
found that many mechanics have very 
little knowledge of grinding operations, 
especially the older men. This is due to 
the fact that years ago the young appren- 
tice was not given any grinding practice, 
as he always is today. 

Cylindrical grinding, or, more correctly, 
external cylindrical grinding, has been 
such an important factor for many years 
in machine construction that every ma- 
chinist should possess at least an elemen- 
tary knowledge of this line of work. 

Experience has shown that it is con- 
siderably cheaper to turn roughly and 
grind to size than to turn carefully and 
file to size; besides, a degree of accuracy 
and finish is obtained by grinding that is 
impossible to obtain with lathe and file. 
Nevertheless, we must bear in mind that 
for commercial reasons there is no such 
thing as absolute accuracy; certain limits 
of error must be accepted as inevitable. 

A high degree of precision can be main- 
tained only by giving the machine itself 
proper care. Oil is much cheaper than re- 
pairs and should be used freely. The ma- 
chine should be wiped clean and treated 
with light oil every night or whenever it 
is to remain idle. All polished parts that 
are graduated should be kept covered 
with heavy oil. _Enough soda or grinding 
corapound should be used in the water 
to prevent the formation of rust, but t6o 
much may be injurious to the hands. 
Water should flow at the proper place on 


By Hecror J. CHAMBERLAND 


the work, as illustrated in Fig. 1. 

The cylindrical grinding ma- 
chine was designed to give the 
finishing touch to the product of 
the lathe. The manufacturers 
spare nothing to incorporate the 
highest obtainable accuracy in 
every working part of the ma- 
chine. 

The wheel should be kept clean by 
dressing it as often as necessary and using 
water so as not to heat the diamond. The 
wheel also should be dressed each time 
it is set in motion, even if it has been 
stopped only for a few seconds, as the 
least play in the bearings would throw it 
more or less out of true. The bearings 


Two grinding set-ups, the one above 
showing the use of universal back rests. 


should be inspected often and ad. 
justed when necessary to’ main. 
tain accuracy. 

The wheel slide or cross-feed 
mechanism should work freely, 
Oil its entire length daily. Too 
much attention cannot be given 
this last suggestion, for on. this 
working part depends greatly the 
result of the grinding, as is clear 
when one considers that in feeding 
automatically crosswise, when the 
feed pawl advances the graduated 
ratchet one notch, the movement 
represents the removal of only one 
eighth of one thousandth inch of stock, 
or one quarter of one thousandth off the 
diameter, an amount invisible to the 
naked eye. 

Work ground cylindrically is always 
held between dead centers. Occasionally, 
on universal grinding machines, certain 
jobs have to be done with a live head 
center, but in this case the center has to 
be ground in position before proceeding. 

It is important in all cases that the 
centers be in good condition. The points 
must be free from wear and scratches and 
the angle should be exactly 60 degrees, to 
correspond to the center hole in the work. 
Figure 2 shows a set of centers gen- 
erally used in (Continued on page 118) 
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Position of the water stream; centers for ordinary use and for grinding work in one cut; plugging 
large bores; back rest; diamond set-up for dressing wheels; and a shopmade taper gage. 
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ey all KNOW 
the meaning of 


Starrett Quality 


“Expert machinists and 
auto repair men will tell 
you it pays to stick to 
Starrett’s.” 


new, 1929 Fytances, 1929 
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better for Starrett ac- 
always curacy.” 
Onally, 
certain 
c head 
has to 
ding. 
at the 
points s 
saul a a ee VERY man who uses tools is 
ees, to my home shop. That’s why able to appreciate at first hand 
. work. I buy only the finest—like ss i 
a Starrett’s.” the genuine satisfaction as well as 
ye 118) true economy of tools buiit to 
Starrett standards of materials and 
workmanship. For there are more 
than 2500 Starrett Tools, Tapes and 


Hacksaws, every one of them made 





















to give more than a full measure of 
accurate, dependable service. 


Your tool dealer has them. Be sure 


“t to ask him for Starretts and look for “Out on sead or construdiion 
66 yy jobs Starrett Tapes and Tran- 
the name or “The L. S. S. Co. stheghesaiinatameaiaties.” 


on every tool. Ask us to send you 
a free copy of the great Starrett © 
Catalog No. 24““W”’. 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U. S. A. 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Dodging Errors in Shop Work 


How to Avoid Clamping Strains That Cause Distortion— 
Little Known Points on Using Paper Under Machine Set-Ups 


By HENRY SIMON 





mechanical distortion within the 

work. Unlike the disalignment - 
troubles described in the Febru- 
ary issue, which are generally con- 
fined to the lathe and lathe-type 
machines, these new strains are 
common also with other machine 
tools such as millers, shapers, and 
grinders. It will, however, be suf- 
ficient to deal with the subject in 
connection with the lathe. 

Paper used as friction material 
under the work is in bad repute 

_with some mechanics because of 
its alleged trouble-making tend- 
encies. It is well to remember that 
paper should never be used under 
the registering surfaces of preci- 
sion work, but this is no reason 
for doing without its help where 
only ordinary accuracy is de- 
manded. 

A great deal depends upon a 
proper choice of the paper, and it 
is here that many mistakes are 
made. Some mechanics seem to 
think that to do any good, the 
paper must be strong, and that to 
be strong, it must be heavy. This When clamps might distort thin undercut parts, blocking can 
is a case of a right idea wrongly be placed so as to transmit the pressure to the solid metal. 
applied. The paper should pref- 


ERPLEXING errors in the ma- 
chine shop sometimes are due to 





erably be tough and above all hard, but grades of paraffin paper. These papers from a third to a fhalf, and so can|be 





jt should be as thin as possible. are tough, hard finished, and many of made to prevent deformation by reducing 
A common consequence of using athick them less than one third the thickness of _ the required pressure. 

paper is seen in Fig. 1 at A. The most average letter paper, as may be seen from From surfaces which yield under pres 

serious form of this trouble occurs through the graphic comparison at A, Fig. 2. sure because a softer material is under 

progressive disalignment during them to surfaces which yield 

work. Under the vibration of Fic. 1 because nothing is under them 

cutting the paper gradually be- SY —" is but a step. It may seem need- 








comes further compressed, so NX 
that the work is out of alignment 
by the time it is finished. 


TREACHEROUS condi- ! 
LA. tion is that shown at B and a, >» 8 c 
C. The bore a in the part was : 
lined up true at the start. The 
moment the eccentric bore b was 
put through and a large portion 
of the paper underneath cut out, . 
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the doubled pressure coming on S 3 SS " 

the area c compressed the paper d c 

more than at d. If the part were ° FIG.2 

my te this eee the 06+ A . poe B oos'| = 

secon re wou “off” as ee THIN PACKIN : x 5 i 

shown. 0035" PAPER SN NS 
Troubles of this kind are com- ——— LETTER BOND NN N S 

mon when packing paper or .00 ‘ 











newspaper is used. An ordinary ——— PARAFFIN, =| 5 in 0 
letter bond is better, though waren g 3 g 8 


even this should be used only a : How errors arise through using 
where the clamped surface is ee on ee See 
fairly largé. The ideal material dl in obtaining accuracy. 


for finer work is one of the better 


Manca, 1999 


Even a thin and hard Paper 
may, of course, become unevep} 
compressed, but there is a big 
difference between a fairly sof 
material of .005 in. thickness thy 
can be compressed readily to .09g 
in. and a hard-finished paper .00j 
in. thick which the same pressure 
will reduce only to .0007 in.’ The 
variation of three ten-thousandths 
in the thickness of the part at 8 
and the resulting slight difference 
in the bore will probably be of no 
consequence, while the deviations 
of .002 in. in thickness and .0015 
in. in diameter resulting with g 
thick paper under the same part 
at C are likely to be altogether 


excessive. 


AUTION is always nec 

when paper is used vale 
neath work of which the clamped 
portions are very thin, in order to 
avoid the condition shown exag. 
gerated at D. Such work cannot 
be clamped as hard as if it were 
against the metal surface of the 
machine table. On the other 
hand, it should be remembered 
that paper between two metal sur- 
faces reduces the force necessary 
for holding them against slippage 


less to point out that undercut 
parts should be clamped so that 
the pressure will be transmitted 
straight through to the table 
surface as at A, Fig. 3, instead 
of indirectly as at B. Although 
the principle is well recognized, 
it is often violated in prac 
tice. 

Trouble from this source is 
especially likely where work 
must be reset for finishing two 
surfaces in succession. With the 
dial test indicator at our com- 
mand, we may feel too sure of 
our ability to get out of any 
“hole.” Though the part shown 
at A, Fig. 4, for instance, is in 
fact improperly clamped, paral- 
lelism between the outside diam- 
eter and the eccentric bore: 
obtained by, reclamping the part 
as at B so as to reproduce the 
same error in finishing diametef 
b, and (Continued on page 116) 
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Essential fo 
Modern Methods 


Modern factory methods step up 
the output of men and machines. 
One machine today does the work 
formerly done by many. One 
man does a job that used to re-. 
quire several.- But the need for 
accuracy never diminishes. 
Rather it increases with the 
increased speed of production. 


That is why in modern machine shops 
you will find more and more precision 
instruments—such as the Micrometer 
illustrated above. And the general 
preference shown for Brown & Sharpe 
measuring tools is industry’s way of 
saying that no finer guarantee of accu- 
racy can be obtained. 


Ask for a free copy of Catalog No. 30 
listing over 2300 Brown & Sharpe 
Tools, including Micrometer Caliper 
No. 10 RS (range 0 to 1” by ten thou- 
sandths of an inch) shown above. At 
your hardware dealer or from us di- 
rect. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. I., U. S. A. 


(BS 


“World’s Standard of Accuracy” 





BROWN & SHARPE TOOLS 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Add a 


CHENEY 
NAILER 


to your collection 


4 of 


fine tools 






No matter how many ordinary 
hammers you already have, you 
can use an extraordinary Cheney 
NAILER—the nail-holding ham- 
mer for nail setting and driving, 
one-handed, in places hard to 
reach. 


You'll say the NAILER is the handiest 
hammer you ever laid hand upon. It has 
a slick comfortable handle; the nail- 
holder in a tool-steel head that stays put; 
and is so perfectly balanced it is a joy to 
swing. 


Best of all, the wonderful nail-holding 
feature costs you no more. Every 16 oz. 
and 20 oz. Cheney Curved Claw Hammer 
is a Cheney NAILER with this handy ar- 
rangement. Try a labor-saving NAILER 
today. Your dealer carries them. 
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Finishing Our River Packet 
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La Belle Riviere in the film version of Uncle Tom’s Cabin. Originally the 
Kate Adams, she was constructed by the builders of the Buckeye State. 


illustration on page 98 it will be see 
that there are three wheel - like membes 
with radial arms or spokes. On the shi 
itself there were five, but on so = 
a model it seemed that two could kk 
omitted. On a larger model it would lk 
well to use five. There are fifteen arms 
with flanges which hold the fifteen paddles 
in position. While I made the whok 
wheel of metal soldered into one unit, it 
would be possible with a little mor 
trouble to make the paddles of wood, and 
that would give a better effect. 
First make a crank shaft as shown from 
wire or rod not less than 34 in. in diam. 
eter. After bending the cranks, file them 
flat so that they will work in the slots in 
the deck. Bore holes in the ends of the 
cranks. Small notches will have to be 
filed in the supporting timbers. 
From sheet tin, brass, or copper, cut 
three sets of flanges and arms. In laying 
out these pieces follow the full size pat- 
tern on Blueprint No. 96. The extra 
width of the arms at their ends is bent 
over sharply to provide surfaces against 
which to solder or bolt the paddles. 
Cut the three circular bands or braces 
so that they can be soldered on the arms 
just inside the flanges for the paddles. 
Punch holes to receive the crank shaft 
and solder the wheels in place, taking 
care that the flanges of the outer wheels 
turn inward and that the arms 
are so arranged that the paddles 
(Continued on page 98) 


By 


E. ArnmitaGE McCann 
Master Mariner 


NLY the stern wheel, the pilot 

Q house, and a few other details re- 

main to be completed on our model 

of the famous old Mississippi steamboat, 
the Buckeye State. 

Readers who have not seen the four 
preceding installments, yet would like to 
start building the model at this time, can 
do so by obtaining PopuLtar ScrENcE 
Montuty Blueprints Nos. 94, 95, and 
96, which contain complete full size 
drawings (see page 108). Copies of the 
November, December, January, and Feb- 
ruary issues of the magazine also can be 
obtained for twenty-five cents each. 

Any builders of the model who have 
not yet read Mark Twain's Life on the 
Mississippi should do so at once, for it 
will be a genuine treat. Those who read 
it in years past will find, in the light of 
their new knowledge of Mississippi 
steamboats, a keener delight in rereading 
it. And if those who have hesitated 
about undertaking the construction of 
this model will only read that fascinating 
story of adventure and romance on the 
Great River, they too will be eager to 
construct the Buckeye State. 

Our next job is to make the 
stern wheel. By referring to the 








The completed Buckeye 
State. This and all other 
necessary drawings appear 
full size on the blueprints. 
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For Old Floors For Old or New Furniture 
Ayanize Kyanize 

You can easily make an old hard wood Because it is so easy to apply—so tough and 
‘floor like new. durable—so waterproof, and produces such a 

Simply brush on a coat of KYANIZE Floor smooth and beautiful transparent finish— 
‘Finish—it 's easy to apply—dries in four hours KYANIZE Floor Finish is just ideal for 
‘giving a bright lustrous surface that is furniture. 
‘absolutely waterproof and can’t scratch 
white. Great for linoleums and beautifies the Brushes on easily. Transparent and shows 
pattern or grain. the grain or pattern beautifully. 


Send for our new booklet, “The Charm of Painted Things,” or if your dealer cannot supply 
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For the handy man —You, for instance! 


Kyanize 
SS 


FLOOR FINISH 
Dry-In-Four-Hours 








Here is the new dry-in-four-hours 
varnish stain which squarely meets 
the demand for a quick drying finish 
ready for immediate use on furniture, 
woodwork or floors. It is a varnish 
and color combined, ranging 
from Light Oak to Dark 
Mahogany. Also Clear. No 
matter how little you’ve handled 
brush or sprayer, KYANIZE will give the desired results with- 


=F out fuss or bother. No offensive odor. 






‘ 


you with KYANIZE, send $1.00 for a special trial pint can with brush and booklet included. 
Special $1.00 Offer 
Send $1.00 and your dealer’s name and address and we will forward, prepaid, a full pint 





can of KYANIZE Floor Finish (transparent) and a good brush to apply it. Mention color On wicker or reed furniture KYANIZE 


you prefer: Mahogany, Golden Oak, Cherry, Light Oak, Rosewood or Dark Mahogany, Wal- wer 2 ee Sarge or 


aut or Brown Mahogany, Colonial Green, Dark Oak, Natural or “Clear.” 


BOSTON VARNISH COMPANY, Everett Station, Boston, Mass., U.S.A. 





Kyanize Kyanize Kyanize 


FLOOR VARNISH FLOOR ENAMEL Cour FINISH | 
4 Hour = 4 Hour Dries hard and smooth in 6 hours , Gum + at bed intch ; 
Waterproof and Durable Brushes on easily. Covers solidly on wood, | Covers easily and quickly. Water- 
For all interior floors and wood- cement, or concrete floors, inside or outside. proof, sanitary and dries quickly. No 


offensive odor. Twelve colorful tints. 








work. Dries dust free in 60 minutes . 
and hard enough to walk on in 4 Waterproof, scuff proof, acid proof. Ten popular | For re-finishing new or old furniture, 
hours. colors, also Black and White. No offensive odor. | walls or woodwork, 

































































































First Aid 


for Builders of 


Ship Models 


cAncient and “Modern 


Complete materials for Model Power Boats and 
Buckeye State. 

Spring Motors—Size—Length—3"—width 3 
—beight 334"—weight 18 oz. Motor has 
200-inch spring. Running time approximately 
5 minutes. Equipped with starting and stop- 

ing lever. Used in boats up to 30 inches 
ong. 

ee a, SO S-62 steam engine—light 
weight, high speed. .Can be purchased com- 
plete or in knockdown sets. Boilers, Burn- 
ers and Steam Fittings can also be supplied ir 
all sizes. 

Power Boats—Complete construction sets for 
Power Boats including necessary materials 
such as wood, nails, screws, propeller, etc. 
Also instructions for boats of all sizes from 
24” to 48". 

Fitiings—Propellers, Cleats, Airports, Anchors, 
Ventilators, Rail Stanchions, etc. 
WOOD BLOCKS FOR CONSTRUCTING 
SCALE MODELS 
Plens—Scale Blueprints of historic and modern 

vessels, racing sail yachts and power boats. 

Lumber—Selected white pine for hulls, 
straight grained spruce for spars, three-ply 
veneers for decks, mahogany, etc. 

Tools—Specially designed—Chisel—Gouges 
and Planes to fit exactly model makers’ needs. 

Huils—Made to Scale selected white pine 
in the rough partly finished or completely 
finished . 

Boat Fittings—Blocks, Dead Eyes, Turnbuckles, 
Cleats, Chocks, Davits, Airports, Capstans, 
Binnacles, Rigging Line, Sail Cloth, etc. 

Model Sailing Boats—Complete ready to sail 


or construction sets. 

This booklet has many of useful information to model 
makers. Contains history of Steam Engines, nautical terms, 
knots, hitches and splices commonly aul an boats. Hints for 
as and finishing Model Boats. 

hatever type of ship—sail or steam—ancient or modern—you 
are building or planning to build you will find the booklet 
“Scale Models” of tremendous help to you. Send 25c today for 
your copy. It will be sent to you by return mail. 

; for Medel Makers for 22 Years 





” 


415 Madison Ave., Dept. MP, New York 
Gentlenen: 

Enclosed is 25c¢, for which please send me your booklet, 
**Scale Models.” 
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Finishing Our River Packet 4 


(Continued from page 96) 


will lie straight across, each supported at 
three points. 

If the paddles are to be wood, drill holes in 
the flanges and rivet the paddles on with 
small pins; if of metal, solder them. The pad- 
dles should be below the radial arms when 
descending into the water on the forward 
revolution. 

Rivet the connecting rods or pitmen to the 
cranks. Have the pitmen of sufficient length 
so that they will not slip out of the slots in 
the engine room when the cranks are at the 
extremity of their stroke aft. 

Paint the metal parts of the wheel a rusty 
black, and the paddles a dark wood color. 
Fix the stern wheel in position by nailing 


strips of metal over the shaft with pins, the . 


points of which should be turned up under- 
neath. The wheel should turn clear of the 
rudders and extend almost to the line of the 
hull bottom. 

Fasten a block of wood 7@ by 114 by 138 
in. over all, shaped and slotted as shown in 
the next column, to serve as the base of the 
pilot house. The steering wheel turns partly 
in the slot of this block and is supported by 
two standards cut from sheet metal. One is 
fastened to the forward face of the slot and 
the other is set into the surface of the block. 
Between them is the barrel to take the wheel 


ropes. The ends of the ropes are merely fas- , 


tened in these holes unless it is desired to have 
the rudder turn. In that case a large hole can 
be bored right through the model to meet the 




































r\ 
SIDE VIEW STERN 
FLATTENED---=> — 
ENDS 
PADDLES 
CRANK SHAFT. SOLDERED 
ROUND ROD TO ANGLES 
7 ON ARMS 
CIRCULAR BRACES SOLDERED 
TO ARMS 
deed, wastes C } 
IRE BENDING “THIN METAL PADDLE 
Ree ee Be (15 REQUIRED) 
FLANGES 


AND RADIAL 
ARMS 


THE REAL SHIP). 


BENDING F 
LINE ---— 





“CIRCULAR BRACE 
(3- REQUIRED) 


The assembled paddle wheel and pitman, and 
details of its parts and of the crank shaft. 





two small holes, and the ropes can be led 
through staples under the boiler deck to the 
tiller. 

The wheel itself can be made or purchased. 
Its size, as invariably the case with this type 
of boat, was very large. A big wheel was 
necessary to give the advantage of long lever- 
age for making quick, short turns in a strong 
river current. 

Construct the pilot house walls from card- 
board and transparent celluloid as previously 
described. The side windows and the doors 
may well be open. Three steps will be re- 
quired to lead to the doors. 

The deck above the pilot house will be simi- 
lar to the others and project a full 1% in. 
Insert into it one or two steam whistles made 
from brass rod or gilded wood. Another 
ladder will be required to lead from the state- 
room deck to the top of the texas as shown 
on page 96. 

Incidentally, the term “stateroom” orig- 
inated with these boats.’ Each room had the 








Pilot house block with the steering whee] in 
place, and the cardboard walls ready to be set up 


name of a state on the door and was ther. 
fore called a stateroom. The texas had no state 
name and was the officers’ and pilots’ quarters 
Texas, the Lone Star State, was, at the time the 
name originated, an appendage to the United 
States as the officers’ cabins were an appendage 
or addition to the steamboats. It may have 
been for this or some similar reason the name 
texas was used for the officers’ quarters. 

The funnels are of wood capped with tin or 
copper tubes in which cuts have_ been made 
and the points bent out. The bands are card- 
board strips, and the lower flange rings of wood, 
The central ornament (Blueprint No. 96) is 
cut from sheet metal or celluloid (such as a 
piece from a cheapcomb) and is gilded. The 
guys are of the thinnest obtainable wire fas- 


tened to staples in the sides of the funnels and | 


to others in the deck. The exhaust steam 
pipes are of wood or metal tubing expanded at 
the ends. They have similar guys. 

The bell, a full 14 in. in diameter, can be 
turned of brass or purchased. It saves con- 
siderable work to buy both the bell and the 
steering wheel ready-made. 

Little provision was made on old river 
boats for small boats. The Buckeye State had 
crude davits and, so far as I could learn, boats 
somewhat like those shown below. How- 
ever, the typical river type of small boat is the 
so-called Ohio skiff, built from four wide 
cypress boards with (Continued on pace 114) 


rh ae; 
[| ‘METAL 
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BOATS~~ 
FUNNEL EXHAUST PIPE 
LENDS JOINED GLUING TABS 
AND GLUED 
. fl SETTEE 





























IN - STEERING WHEEL 
7 ae i (OF METAL OR WOOD) 
PILOT HOUSE 


Details of funnels, gangplank, bell, bitts, cap- 
stan, boats, exhaust pipe, derrick, pilot house. 
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If it’s Worth Painting, 
It’s Worth a 
WOOSTER BRUSH!” 





WOOSTER “SHASTA” 


A full bodied brush with pure, Black 
Chinese bristles. An ideal brush for 
painting, varnishing, enameling or 
lacquering because the patented con- 
struction gives brush‘a natural chis- 
eled edge without trimming off bristle 
ends. Seamless, nickel-plated steel 
ferrule completes a faultless construc- 
tion. Sizes *" to 4" 


SSI 


WOOSTER “FOX” 


Thisisa real sash or trim brush. Long, 
smooth sanded handle, nickel-plated 
ferrule. The best brush for’ ‘trimming”’ 
and hard-to-reach places. You can 
paint so easily right to the exact line 
with this brush because its pure Black 
Chinese bristles are perfectly shaped. 


SST 






WOOSTER 
“FRIENDLY PAINTER” 


One of the popular Wooster Wall 
Paint brushes. It has plenty of pure, 
long Black Chinese bristles that are 
perfectly mixed and blended to pro- 
duce an easy working and long wear- 
ing tool. Polished Beaver Tail handles. 
This brush will hold a lot of paint 
material and spread it evenly. 


fOSsst 


. WOOSTER “FLAG” 


For the very best results in enameling, 
varnishing, lacquering, etc. there is 
nothing better than an oval brush. 
Wooster ovalbrushconstruction with 
a large amount of bristle condensed 
in a small area makes it possible to 
e ; 

brush out”’ the. finishing material 
thoroughly and work it into the sur- 
face better. Furnished in a variety 
of sizes and handles. 

















Photo of an actual test on a Wooster Foss-Set Brush! 
































The Only Brush You Want is 
The One That Holds its Bristles 


N the Tug of War test shown above —a Wooster Foss-Set Paint Brush 

was made part of a tug-rope so that the full strain of the pull came on 

the bristles and setting of the brush. 12 men weighing 2040 pounds 

tugged and pulled and twisted and strained but never budged a bristle! 
What a victory for Foss-Set! 


Foss-Set—The Rock-Like Bristle Setting — 


The inert chemical substance used for the setting material, to- 
gether with the Foss-Set process, mark the first and only out- 
standing advance in bristle setting since the introduction of 
rubber for this purpose many years ago. FOSS-SET perma- 
nently holds the bristles 1n a Wooster Brush. The Foss-Set 
process is guaranteed and is used only in WOOSTER BRUSHES. 


} & Famous Foss-Set Tests— 
y 








You can soak a Foss-Set brush for weeks in paint remover, turpen- 
tine, gasoline, oil, lacquer thinner, alcohol, water, acetate, and the 





| “ > 

PRR | Foss-Set will be unharmed! Even a 33% per cent solution of nitric 

, aoe o acid will not affect the actual Foss-Set. Use a Wooster Foss-Set 
brush in anything, onany paint job,and the bristles won’t come out. 


What a Good Brush Does— 


The Chinese hog bristles of a Woostér Brush make it easy 
to work paint thoroughly into every fissure and crevice and 
OE OGD 





brush out air bubbles. Diagram at left shows how “flags” on 
bristle dig down into surface securing deeper penetration of 
the painting material. Thus the paint becomes an integral 
part of the surface itself—not just a “paint film” to peel and 
crack off. This means a better finish, greater surface protec- 
tion, and economy when you paint with a Wooster Brush. 


Identified by these Trade Marks — 


“Ted the Tester” is the welcome sign of a good brush to many 
brush users and practically all professional painters 188 pounds 
on a Wooster Brush—not a bristle budged! Buy your brushes 
at the paint or hardware store where “Ted” hangs out. 


THE WOOSTER BRUSH COMPANY 
Since 1851 + One Family +: One Ideal + .Better Brushes 
WOOSTER, OHIO 


All you need to look for 0 
to be sure of a good brush. USE 


WOOSTER BRUSHES 


FOR PAINTING-—VARNISHING—ENAMELING—LACQUERING 
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Vile 


Hand-Forged 


SOCKET 
¢ SETS 


26 


Made from s 

cial Mb Steel Hand- 
forged, Heat Treated 
to give greatest 


strength and toughness. 


This popular DD120 
Set consists of Speed 
Brace, Sliding Bar, Swiv- 
el Extension, Universal 
Joint, Rachet Handle, 
Adapter Plug and 10 strong 
thin walled-12 point sockets. 
Many other useful combina- 
tion sets and other Hand- 
Forged Garage Tools are 
described in our 40 page 
catalog. Send for it. 
Standard of Hand-Forged 
Tools for the Auto Mechanic, 
Plumber, Steamfitter, Car- 
penter and other Artisans. 
Sold by leading Automotive 
jJobbers, Hardware Dealers 
and Plumbing Supply 
Houses. 
Every PLOMB 
Hand-Forged Tool 
is fully guaran- 
teed. Display 
Board at your Job- 
bers or Dealers. 


PLOMB TOOL CO. 
2209 Santa Fe Ave. 
Los Angeles 
1146 W. Lake St. 

cago 
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AGIC apparatus of profes- 
M sional quality can be con- 
structed quite easily at 
home. It can be used for parlor 
performances, for giving vaude- 
ville numbers between acts at amateur 
theatricals, or on the stage in a special 
magician’s act. 

After building the magic funnel shown 
in the accompanying illustrations and 
other apparatus to be described in com- 
ing issues, you will have at your disposal 
arepertoire of magical illusions. 


How to Make a Magic Funnel 


It Contains a Hidden Space for Liquids and Is. 
Used in the Trick of Pumping Water from a Boy. 


By GrEorRGE S. GREENE 





i 


size as it originally was at the 
or rim, the lower part is of cop. 
siderably less circumference 
When this reduced part is placed 
inside the other funnel there yi 
be a space of some size between the walls, 
Punch a small hole near the rim. 

To prepare the second funnel, merely 
trim off the top rim with tin snips, Fit 
the small funnel within it and solder the 
two parts securely at the rim, polishing 
the solder so that it will not show. Be 
sure the joint is absolutely air-tight. 




















The rim is cut 
from one funnel; 
a narrow piece and 
the spout are 
cut from the other. 


In announcing 
the funnel trick, 
the performer says 
that he will “turn 
a glass of water 
into a boy.” A juvenile member of the 
audience is inveigled into drinking a glass 
of water. The performer then announces 
that he will pump the water from the 
lad’s elbow. While he holds an ordinary 
looking funnel under one of the boy’s 
elbows, an assistant uses the other arm of 
the boy as if it were a pump handle. 
Water is seen to stream from the funnel 
into a glass held below him. Milk, 
“‘wine,” or any other liquid may be pro- 
duced with equal success. 

The entire effect depends on the way 
the funnel is trickled. Buy two similar 
tinned funnels and 




















A smail hole is 
punched near the 
Tim o the inner 
funnel ffor  con- 
trolling the flow. 


One funnel is fitted with- 
in the other; the two 
are soldered at the rim. 


Immediately before the performance, 
the prepared funnel is placed in a pail of 
water. The inner compartment, holding 
about a glass of water, will then ull. 
When the funnel is removed from the 
water, a bit of wax is affixed to the hole 
near the rim. 

The wax is removed when it is desired 
that the water leave the funnel. Most 
performers control the small hole with 
the thumb by using an on and off move- 
ment so that the water will run and stop 
at intervals to correspond with the pump- 
ing motion enacted by the assistant who 

is working the 


+ 





= Bass treat one as fol- ‘subject’s” other 
Sa This hand-forged key- lows: arm up and down. 
- screw driver, sént ‘ Remove the 
PLON or 12c in stamps lower part and dis- This is the first 
quality card it. Make the of a series of arti- 
© upper part, which cles on er oon- 
(a a Re SA is the horn-shaped cenetencla 
i apparatus foram- 
ESSE a ee 2 panes, smaller by ateur entertain- 
cutting out part of ments. The neil 
City COOOCCS ES Corer errr eseeosereeeeeeeees Seeeesenseseeeesessecccesereseces it and soldering on turnin g a 
PLUMBING GARAGE HARDWARE the joint, so that handheren 
Interested in : ° * 
PLOMB tools for: CJ OC O while the funnel Care must be taken to do the soldering intoan egg, willbe 
Please write Name of Dealer in margin below is then the same around the rim so the joint will be air-tight. in an early issue. 
e —S 
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No. 414—Standard 
weighs 514 lbs. Capac- 
ity 4" in steel. Com- 
plete with 8’ of best 
grade rubber-covered 
cord and plug. $30.00 





t the 
3 of Con. 
‘erence, 
IS placed 
here will 
he walls, 


ips. Fit 
Ider the 
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Drillin 
is only one thing 
this POWER tool 


DRILLING metal or wood is only one do e Ss ounce of needless weight. You'll best ap- 
of many jobs you can handle easily preciate this when you’ re “drilling up” — 





“2s 2 2 2 @& 













ith. with this Millers Falls Standard Drill. or working on the underside of your car. 
two 

ve: Buffing or polishing the nickel work of your You can buy this drill separately — or as part 
ance, car takes seconds instead of half an hour or of the Millers Falls Electric Toolshop. This 
rail of more. A wire scratch brush slipped into the Toolshop includes 21 separate attachments 
_ chuck will remove old paint while your arm for drilling, cutting, sawing, sanding, polishing 
» th would just be beginning to ache by the sand- and grinding. It’s fine for repairing — and 
> hole paper method. “making things”. 

sired Carbon to come out of your car? Instead of BUT— it’s more interesting to TRY this good 
e digging with the old putty knife, get a wire tool than just to read about it. Write us, and 
10ve- end brush busy at 1000 R. P. M. or better. we'll tell you where you can handle it yourself 
stop You'll get a swift job and cleaner and more —and enjoy the thrill of “guiding it through”. 
ump- ¢ 

who thorough than you thought possible. The Price? Much less than you thought for 
= Hard work that takes it out of your shoulders such quality—The Portable Drill, $30.00—The 
own, is plain fun for this power tool. In it ventilation Electric Toolshop, including the Drill, $68.00. 
oui has been so perfected that over-. ...... Saw Table, $10.00 Extra. | 
—_ paating toa amage. MILLERS FALLS When would you like to try 
agie ' This Millers Falls Drill hasn’t an them out? 

am- : 

oxi MILLERS FALLS CO. MILLERS FALLS, MASS. 

z a 

set A complete line from 14” Standard to 4%” Heavy Duty 








“J) MILLERS FALLS ELECTRIC DRILLS 
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Painting Basement Walls 


How to Give Them an Attractive, 
Durable Finish at the Lowest Cost 


By BERTON ELLIOT 


1 AT shall I use for painting the 
basement walls?” asked a 
friend of mine the other day. 


““There’s only one kind of material I 
would use for painting basement walls,” 
I told him. “That’s cold water paint.” 

I explained that I was speaking of the 
typical basement or cellar with a furnace 
in the middle of the floor, and laundry 
tubs, a washing machine, and perhaps a 
workbench in the corner—a reg’lar base- 
ment, and not one of the nicely finished 





















binder that has the property of absorbj 
and taking up water and giving jt off 
again, so that when wet it dries out to its 
original condition without running o; 
discoloration. 

“IT don’t mean that this is better thay 
the oil paints and concrete wall finishes.” 
I hastened to warn my friend. “Tf you 
have a de luxe basement room where the 
finest finish is wanted—or if money js no 
particular object—the oil paints and 
concrete finishes are among the hi 





SIMONDS FILES 
help you do a 
good job better 


O matter how much or 

how little you use files, 
you'll find a Simonds File a 
necessary member of your 
tool family. 


e2e2s22naon.g 




























Simonds Files are made 
from tough, edge-holding 
steel. The teeth are sharp, 
perfectly placed and uni- 
form throughout the en- 
tire cutting surface. Expert 
workmanship plus wear-re- 
sisting steel make Simonds 
Files bite into the metal 
with snap and vigor— 
produce a surface un- 
surpassed for smooth- 
ness —retain good 
cutting qualities 
throughout an unusu- 
ally long life. 

Examine your tools 
today and make sure 
that your assortment 
of Simonds Files is 
complete. Good files 
make precious min- 
utes count most. Tell 
your dealer you want 
Simonds Files. 

“File Facts”, a booklet that 

tells all about files, is yours 

free for the asking. May we 
you a copy? 


send 
SAWS | l \ KNIVES STEEL 


SIMONDS SAW AND 


STEEL COMPANY 


FITCHBURG, MASS. 
“The Saw Makers” Established 1832 


BRANCH OFFICES AND SERVICE 
SHOPS IN PRINCIPAL CITIES 
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and furnished base- 
ment rooms one 
sometimes sees. He 
assured me that his 
was an ordinary, ev- 
eryday basement. 

“Yes, cold water 
paint is one of the 
most satisfactory and 
economical materials 
you can use,” I con- 
tinued. But I noticed 
a puzzled look on his 
face, as if he didn’t 
entirely comprehend 
what I was talking 
about. “Guess you 
aren’t sure you know 
just what cold water 
paint is. A _ good 
many people don’t, 
cr have a wrong con- 
cepticn of it. I'll tell 
you all about it. 

“In the first place, 
cold water paint is 
not calcimine, al- 
though calcimine is 
mixed with water. 
Calcimine is not sat- 
isfactory for use on basement walls where 
there is the least bit of dampness or 
moisture, for it is made with a glue 
binder, and when it gets wet it runs—and 
you have a terrible mess. Of course, if 
the basement is thoroughly dry all the 
year through, and no water gets on the 
walls from the weekly wash or from clean- 
ing the floors, calcimine will be entirely 
satisfactory, as it adheres well to any kind 
of surface—concrete, brick, or wood. So 
much for calcimine.”’ 

Then I pointed out that cold water 
paint is entirely different from the old- 
time whitewash made with lime and 
water, which used to be the popular coat- 
ing for basement surfaces, whenever they 
were painted at all. Whitewash is a tem- 
porary finish. It has nothing to hold it 
together and soon disintegrates and 
scales off; before long it begins to look 
very unsightly. 

Cold water paint is a distinct type; 
most paint stores sell it and any of them 
can get it for you. A dry powder, it has 
to be mixed with water immediately be- 
fore use. It is made with a special type of 





One coat of cold water paint makes an 
excellent and inexpensive basement finish. 


types of finish ob. 
tainable. However, 
my idea of a paint for 
the walls of the aver. 
age basement is one 
that will answer the 
purpose with 
thorough satisfaction 
and at the same time 
not cost much, - +4 
“Cold water. paint 
is cheap. For a dollar 
or two—and a Jot of 
free water—you can 
do the whole base- 
ment. It is durable, 
stands being wet, and 
covers well; one coat 
produces a fine job, 
You can turn the hose 
on it, and it will dry 
out nicely. It can be 
used on wood surfaces 
as well as concrete, 
cement, brick, or 
stone. When you 
want to repaint, you 
can cover over it, 
while with calcimine, 
for instance, it is hard 
to do a satisfactory job of refinishing with- 
out removing the old coating. Cold 
water paint is usually made in white only, 
but it may be tinted as desired with dry 
colors, sold by most paint stores for 
tinting purposes.” 
“That’s good,”’ exclaimed my listener 
at this point, “‘for I had in mind a gray. 
Don’t believe I could get the wife to have 
any other color.” 
‘Well, here’s the way to make a good 
French gray: Mix some raw umber and 
just a little lampblack with your white 
cold water paint—say about a quarter 
pound of the raw umber to five pounds 
of white paint. You can start with @ 
small amount of the tinting color and add 
slowly until you get just the shade you 
want. Or if you'd rather have more of 4 
steel gray, use lampblack instead of raw 
umber—probably a little less than 4 
quarter of a pound will do—and add just 
a touch of ultramarine blue. 
“The dry color should be mixed with a 
little water and stirred thoroughly, then 
poured into the previously made mixture 
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of cold water (Continued on page 112) 
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Diagr: llustrating the simplicity of 
here the the eats ‘Layerbile construction. 
ey is no Only two broad metal bands — only 

Idered connections. Oo waste 
its and ie all battery. Note the cone 


° . It’s 
highest pany Rcaseen this construction and 
i that illustrated below. 
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Owever 
aint for - 
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1S One _* 
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With a 
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r paint ¢ 
a dollar > 
Tot of toe er eee os hrs 
ou Can bilt in Medium Size No. 485—list price, — no b ng more than the Eveready cylindrical cell “B” 
base- er: oO. a 
urable, 

t, 
¢«/| THE EVEREADY LAYERBILT IS THE ONLY “B” 
1e job, 
«me! BATTERY BUILT WITHOUT FINE CONNECTING 

ry 

race WIRES AND MANY SOLDERED POINTS 
ncrete, 
k, or THE next time you buy “B” batteries, get Eveready Layerbilts. These famous 
a 7m batteries now have had three years of public use, and the public has found 

. “ them to be what we have always said they were—the best, the most satisfac- 

mine tory, the most economical and the longest lasting of all “B” batteries. 

s hard The reason Eveready Layerbilts are all those things is a simple one—they 

 with- are built of flat cells. Those cells pack together tightly, occupying all avail- 

Cold able space inside the battery box. They make connection with each other 

only, automatically, minimizing soldered connections. In a 45-volt, cylindrical 

h ary eell “B” battery there are 30 individual cells, each with two soldered points, 

‘= making 60 solderings. In addition, there are 29 small wires to connect these 

sali points—89 chances for trouble! 

gray In the Eveready Layerbilt, however, there are but five soldered connections. 

illustrating the construction 


have Instead of a maze of fine wires, there are only two thick metal bands, each Dinara, Sinotrartes Or comewenmen 


% inch wide. All other connections are made automatically, by contact  solderings per cell, or 60 in all, and 
29 fine wires—89 chances for trouble, 


good the full surface of one flat cell against its neighbors. Rete easte tqiend Goneeen 
white All these things make a better battery, a battery that is more reliable, more 

ate satisfactory and longer lasting. The Eveready Layerbilt is made in two sizes, 

yunds Medium and Large Size. Either costs you only a few cents more than the 

ith a cylindrical cell Eveready of the same size, and will last from 25% to 30% 

J add longer. When you buy “B” batteries, get Eveready Layerbilts. The longest 

> you lasting and most economical is the Large Size Sossiade Layerbilt No. 486. 

| * § Look for the name “Layerbilt” on the label. © 

an & 


| just NATIONAL CARBON COMPANY, INC., New York—San Francisco 
Unit of Union Carbide UCC] and Carbon Corporation 





ith a 

then TUESDAY NIGHT IS EVEREADY HOUR NIGHT. East of the Rockies—9 P.M. Eastern Standard Time, through 
cture WEAF and associated N. B.C. stations. On the Pacific Coast—8 P.M. Pacific Standard Time, through N. B. C. 
1 12) Pacific Coast network. 





SEE AND HEAR THE NEW EVEREADY RADIO SETS : 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 























EEE 





ws 


B\ 


fi 


y Mowatt, 


\. 


Here’s a go-getter Plier 
with the doggedest grip 
that ever bit a nuf. 


lt knows no such word as 


Stuck. 


It is the best educated 


and most expensive Plier 


in the world — unless 
figured on a basis of 
cost per year of 


Service. 


Forgedby thefirst makers 


of Slip-Joint Pliers, who 
are still the First Makers 
of drop-forged tools for 


the masters. 


One Dollar brings youthis 
One-fifty Plier—this once. 
it comes as a sample of 
what’s coming to you in 
other fine tools when you 
ask for “Be S” make. 


Work the Coupon. 


oH, 
BILLIN GS & 


SPENCER 


Company 


Hartford, Cc.1n.,. U.S.A, 


Visitors always weleome 


New York: I 1 Park Place 
Chicago: 565 W. Washington Bivd. 


Pin a Dollar bill to this 


COUPON = 


FHE BILLINGS & SPENCER CO. 


Hartford, Conn. 


SEND ME a pair of your 8-inch 
Slip-Joint Pliers, nickel finish (regular 
$1.50 Plier) for the Dollar bill attached. 


Town & State 





My Dealer’s name: 








| 
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“This Model Broke All 


(Continued from page 79) 







AFTER 

CEMENTING 
BRACES 
INSIDE AND OUT 
FRAME CONSTRUCTION 


PENCIL UNDER WING TIP _— 2 HEAVY COATS OF 
j a CEMENT CEMENT—> 

+ aS = ; 
CD seus? melt 


FOLD PAPER OVER hi, 








4% 
L WING HALVES 
BOTH STRAIGHT 


~~BOTH CURVED ALIKE B 
FRONT c LL. 

Sera — 
WING CONSTRUCTION 


Steps in assembling frame and wings. Note 
that the wings must be alike on both sides, but 
can have any one of three different shapes. 








from the front and slide the bamboo projec- 
tions in or out. Again check the space at the 
rear. When the kinks have been practically 
eliminated, cement the inside junction of the 
beams with the bamboo. 

When the cement is dry, carefully split off 
the pieces of bamboo projecting beyond the 
frame, only a small sliver at a time. Cement 
where the X-braces cross as well as the outside 
surface of the spars where the bamboo comes 
flush with the surface. Also cement the inside 
junctions again, especially the rear X-braces. 

Insert and cement the cans. See that they 
line up fairly well by sighting through them. 

Cement on the bearings at the rear-of the 
frame. Use two coats, and, as an added pre- 
caution when the cement is dry, carry a string 
of wet cement around the motor stick and 
bearing at the point where the bearing bends. 





Materials for the Model 


A 2 pes. % by % by 40 in. balsa for motor 


bases. 

B 4 pes. % by \&% by 14 in. balsa for wing 
beams. 

C 2pes. % by 1\ by 12 in. balsa for rropellers. 

D 2 pes. % by 1 by 2% in. balsa veneer for 
front float formere. 

E 1 pe. % by 1% by 3% in. balsa veneer for 
rear float. 

F 2 pes. 3% by 1 by % in. balsa for elevator 
tips. , 

G 3 pes. 15 in. long bamboo for rear X-braces, 
front frame braces, ribs, elevator, and 
float struts. 

H 2 pes. bamboo for curved parts, as st own in 
drawings. 

I 2 light steel thrust bearings. 

J 4 light airplane model washers, hard 
brass. 

1 pe. No. 14 (.033 in. dia.) music wire, 24 in. 
long. 

1 pe. No. 11 (.026 in. dia.) music wire, 24 in. 
long. 

} pe. No. 6 (.016 in. dia.) music wire, 12 in. 
long. 

2 pes. ¥ by \% in. rubber motors—33-ft. 
strip. 

1 pe. small spaghetti tube (electrical 


insulation) for sockets. 
1 pe. 21 by 31 in. Japanese tissue paper. 
1 2-oz. can of ambroid type cement. 
1 1-o0z. bottle of hydro dope. 
1 2-oz. bottle of light dope. 
1 1-oz. bottle of paper cement. 
Heavy silk thread, size D buttonhole twist, 
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Many a model flyer has been disappoi 
a contest because a bearing has come ie 

Morris found it necessary to tie 
strands of size D buttonhole-twist silk 
across the rear X-bracing as shown. This silk 
thread should be tied up close to the mot 
base spars to prevent slipping and should be 
cemented securely. It should be doped with, 
coat of paper cement. 

Make the two elevator tips; their actu 
size is shown on Blueprint No. 102. Cut a 
3% in. long to fit the bamboo elevator beams 
The beams are streamlined and tapered from 
1% by & in. at the center to ¢ by ) in. at the 
tips. Make a full size drawing of the elevatg 
on a piece of corrugated cardboard and pip 
the parts in place or hold them with weights 
while the joints are being cemented im. the 
same manner as the wing was assembled. 

Turn the elevator over and recement the 
bottom side at the joints, but be careful no 
to put on too much, as it might loosen the 
cement on the top. The bends can be 
into the elevator beams over a very hot rod or 
soldering iron. Be sure that you have th 


greater angle in the front beam. Dope the 
elevator framework with paper cement and 
paper it like the wing. 

The propellers are standard true-pitch style. 
Mark the blanks C with diagonal lines from 











| BENT BEARING 
NAIL FORGED TO FAST ENED 
AND DRILLED SHAPE ,0 SPAR 





How the propellers are marked and carved 
and the bearings are made from small nails. i 
corner to corner on the wide faces; use a very 
sharp, hard pencil. Locate the center by | 
measurement; the point where the lines cross | 
often is not exactly in the center. Draw two | 
lines 3; in. on each side of ‘the center and 
parallel with the edges of the block to locate 
the hub. Then draw diagonal lines in opposite 
directions on each end of each blank. ~*~: 

Cut the blanks as shown above, blacken 
the edges so that you will not overstep your 
mark in carving, and carve them: ei 

In carving, work closely to the ‘blackened 
lines but do not cut into them at ‘all. -“‘Pheit 
sandpaper the blades down so that they’ are 
almost ?; in. thick at the tips andl tape 
gradually to about 1¢ in. at the middie and 
about 3; in. close to the hub. The hub s 
be about 35; in. thick. The bottom or tear 
the blade should be flat, while the top oF front 



















should be slightly rounded. Do not ‘cut of 
camber the propeller blade very much >; the 
bottom side. Be sure that one propeller 35 left- 
handed and the other right-handed. “ao 


Round the tips and thin the edges, ues 

pattern to-get all four tips exactly @iKe | 
Balance the blades at the center on a knifeedge | « 
and sandpaper the heavy end. Then cut away |~ 


some of the surplus wood at the back of tf 







hub and sandpaper the cut edges smootiie| 
Bend the shafts from No. 14 music wire 974}; 


in. long. No drilling (Continued on page 106) 
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You can hammer the head of a Bridgeport Red Crown all 
you want. Its hexagonal head, which is a part of the blade, 
takes the blows on its broad steel surface without injury. 


hy Crafismen Choose 


Here the craftsman 
proved the Bridgeport 
Red Crown by driving it 
throughapieceof "steel. 





You can’t twist the handle of a 
Bridgeport Red Crown. Thehexe 
agonal head and heavy steel rivet 
prevent twisting and lennetiie, 


Youcan use the Bridgeport Red Crownasapry bar. 
The blade is one-piece from the tip of the point 
tothe hexagonal head—made of the finest steel, 
heat treated and uniformly tempered throughout. 


~ KILLED craftsmen everywhere are choosing the Bridgee 
port Red Crown—because there is built into it a come 


bination of features they have never found in any other 
single screw driver. 





Look at the transparent view. There it is shown why the 
Bridgeport Red Crown is able to perform an amazing 
number of tasks for which most screw drivers cannot be 
used; why it lasts far longer than ordinary screw drivers— 


even when submitted to the severest strains of prying and 
the hardest blows of a hammer. 


Note these features. Then total them up—compare the 
- -- sum of quality in this Bridgeport Red Crown with any 
Select your Bridgeport Red ¢ screw driver you have ever seen. 
Crown from this display tack 4 . 
op seus dealer’s gounter. == ae The bright red crown atop of the handle identifies the 
driver by its bright red croun. JAMPa Bridgeport Red Crown. Look for these red crowns on your 
/ dealer’s counter. 4", 5" or 6"—50¢ each. Buy your first 

Bridgeport Red Crown screw driver today. If your dealer 

cannot supply you, order direct. 





THE BRIDGEPORT HARDWARE MANUFACTURING CORP. 
Bridgeport, Connecticut. 


Bridgeport 














TRAOE 


TOOLS and HARDWARE SPECIALTIES 





You can use the Bridgeport Red Crown as a chisel. The point 
<_< won’t “mushroom”. It won’t break. It’s DUAL tempered 
by the Pyrometer Process—and twice tested before assembly. 
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PAINTING METHOD 
Saves money on 


INTERIOR 
& EXTERIOR 
PAINTING -- 


mee all painting of any 
quantity will be done 
by the Spray Painting 
Method. The new method 
of applying paint by com- 
pressed air. 


The main reason for its 
wide adoption is the enor- 
mous savings in time and 
money which it is building 
up in industry everywhere. 
The spray gun is six times 
faster than the hand brush. 


Some other advantages 
are — 


Complete Coverage 
Uniform Finish 
Any kind of paint from 


lacquer to heavy asphalt 
can be effectively applied. 


Paint Shops—Car Dealers— 
Auto Manufacturers— Man- 
ufacturers of Auto Acces- 
sories—Airplanes—Electri- 
cal Apparatus—Boats— 
Office Equipment— Heating 
Equipment — Furniture 
—Road Machinery—Indus- 
trial Machinery— Radiators 
—Stoves—Ships— Railroad 
Cars and Equipment — 
Tanks — Toys— Bus Manu- 
facturers—Truck Manufac- 
turers—Lighting Fixtures— 
in fact anywhere that paint- 
ing is a part of the finishing 
process — Brunner Spray 
Painting Equipment will 
save money. 


OIL COMPANIES 


If you want a common sense, 
practical solution of your 
painting problem write the 
Industrial Department. 


BRUNNER MEG. CO. 
UTICA, N. Y. 


BRUNNEIR 


SPRAY PAINT EQUIPMENT 
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This Model Broke All Records 


(Continued from page 104) 


CURVED BRACE 








—f\ PAPER 


{REAR PCANING EDGE 
i Mg BALSA- 12%, LONG 























af 
i'w 
=< er 
3 BOTTOM FORMER === * ee —\t 
- EDGING | 


FRONT FLOATS F 
(2-REQ) Ye BALSA 


_ STRUTS; 
ke x %e x05 LONG 
\ 





I 

















FORMER 
ke BALSA 


}, ortom FORMER —7— 
REAR 
U-R 


LoaT. 
£Q) 

Front and rear floats. The top and side views 
and half the front view of each float are given 
and a detail of each of the balsa formers. 


* 
is necessary; simply insert it into the soft balsa 
wood exactly at the center. 

Cement both sides of the hubs heavily. 
When this is dry, bend a small U in the end of 
each shaft. This end of the shaft should be in 
the cut-out or rear side of the propeller blade. 
Pull the point of this U into the balsa wood so 
as to leave a heavy skin of dry, tough cement 
between the balsa and wire to prevent the 
wire from pulling through the hub. 

Slip two washers on each shaft. Dope the 
blades with two coats of paper cement, giv- 
ing them a light sandpapering between coats. 
Then test the balance of the propellers very 
carefully, and check the alignment of the shaft. 


a. GIVE. the rear float its backbone, one 
balsa former 4% in. thick is cut out as 
shown above. Bend the bamboo splints and 
edging; these are a strong ¢& in. square on 
Morris’ own model. There are two splints on 
top of the float, and one on the bottom. The 
rear planing edge is formed from a piece of 
balsa 1% in. thick. It is curved at the front or 
thicker edge, and is sandpapered almost to a 
knife edge at the straight or rear edge. 

To cement the float together takes a little 
patience Note that the front edge of each 
float turns upward considerably. 

‘ Next make three streamlined bamboo float 
struts, about 1g by ¢ in., of oval cross sec- 
tion. Make one piece 65g in. long and two 
pieces 614 in. long. Make the upper ends of 
the float struts slightly tapered fer 4 in. so 
that they will fit snugly into the small spaghetti 
tubing pieces which form the strut sockets. 

Fasten the longer strut so that it extends 
to the bottom of the float, passing through the 
opening in the crosspiece or former from front 
to back, as shown. Mount the other two 
pieces so that they extend out equally on 
opposite sides from the center line and are 
about 3 in. from each other. Each one of the 
longer pieces should be about 2 in. from the 
shorter center strut at their outer ends as 
shown. Use plenty of cement in fastening the 
struts to the balsa former. 

Before covering the float, waterproof the 
float former or framework with a good coat 






NR 


of paper cement. Using scraps of wate 
paper, cover the rear float,’ one sect; 

a time (a section running from eat 
back). In papering the center section on to 
it will be necessary to fit the paper clowi’ 
around the struts by the cut-and-try meth 
Any small holes may be plastered over = 
scrap of paper applied on the end of a wet ° 
ment brush. When the float isfcovered ~ 
it evenly with a coat of hydro dope. » dope 
the struts as well. * Dope 

Test the float by holding it under water f, 
several minutes, moving it around at diff " 
angles. To remove any water that ma 
into it, pierce a small pinhole at the very 
of the float and allow the water to run to this 
point; then suck it out with your lips, Close 
the hole you made with the pin, and locaty 
and close the hole which caused the leak. 

For mounting the rear float, it is 
to cement three pieces of the socket materia] 
to the rear X-bracing as shown. Be sure thy 
these are set on at the proper angles. Clog 
the upper ends of the sockets with cement. |p 
case the struts become loose in these sockets 
dip the ends of the struts in some thin cemen} 
to increase their size. 

The front floats are made in the same map. 
ner with one waterproof crosspiece or former 
except that they have only one bamboo strip 
running lengthwise on top, instead of two, 

Make the two floats separately and, before 
covering, join them with a bamboo crosspiee 
¢z by 3 in., curved as shown below so that it 
will not catch in the waves, and mounted 
edgewise to the line of flight. Also attach the 
\% by & in. oval struts which run up to the 
frame. These frame struts should be bent at 
their upper ends so that they will fit into ther 


1-BENO BAMBOO 
TO A PATTERN 


3-SCRAPE TO Si 
WITH A KNIFES 


2-SPLIT~ 4- BEND 7 NOSE 
SIDE FRONT” 





6 -CEMENT 

TOP AND 
BOTTOM > oe 
PLACE 


S-INSERT BALSA 
PIECES AND CEMENT 


—<—_ WT 


7-PAPER AND MAKE 
SYMMETRICAL 
AND STREAMLINE 






8-CEMENT FLOATS Meena 
TO CROSS BRACE ANGLES “== 
AND STRUTS TO WATER 


FLOAT CONSTRUCTION 


Steps in constructing the floats. Compare these 
drawings with those shown at the left above. 


sockets, which you will have to mount on the 
inside of the A-frame. 

Paper the two floats in the same manner 
the rear float. Be sure to dope the struts and 
the cross brace between the floats. 

The silk thread bracing for the front floats 
can be tied on, but it is suggested that you 

































































make four small hooks of No. 6 music wire, # 
shown on page 132. Tie a piece of the but 
tonhole twist about a yard long to the cros 
brace, right next to each float, so that the two 
ends will be about equal in length. Dope the 
four 18-in. ends of thread with paper cemett 
Tie the front thread braces to small hooks 
which are to be slipped over the front bambo 
cross brace.. Be sure that the two front 
braces are of equal length. Now cross the ret 
threads and’ adjust (Continued on page 138) 
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An Indispensable Product for Home Repairs 
that Handles like Putty and Hardens Into Wood 


Fixtures in Tile 


For replacing a glass holder, towel rack, or 
other fixtures in a tile wall, clean out loose 
| sediment from the cavity, fill with Plastic 
1] Wood, and while it is still soft force the 
fixture into place and allow to harden over 
night. A loose fixture may be strengthened 
by forcing Plastic Wood behind the fixture 
with a knife and allow to harden. 











Vines on Stucco 
To train vines or ivy on stucco, brick or 
stone where guide wires are needed but 
cannot easily be made to hold, small knobs 
of Plastic Wood can be attached to the 
wall, and when hard will hold tacks or 
staples for fastening the guide wires or string. 


Uneven Furniture Legs 


When a piece of furniture stands unevenly, 
build up the short leg with Plastic Wood 
slightly higher than is necessary. While 
still soft replace on four legs with a thin 
piece of paper on the floor (to prevent ad- 
hesion of the Plastic Wood). Smooth off 
the Plastic Wood around the edges, and 
when hard, tear off the paper. 








Countersunk Screws 















vig 
For boats, or wherever countersunk screws wy, = Sass 
or fastenings are to be covered, Plastic J-fRJ— — 
Wood i3 of immediate value. Press Plastic = 
Wood firmly into the hole, allowing it to }—— : 4 
stand slightly above surrounding surface. [+ = OS IN 

~Y Ur 13, 
When hard, sandpaper or plane to smooth Bo See y) 





finish, Varnish or paint as desired. 


. Split Chair Backs 


For a split chair back, either in, the panel 
or frame, use Plastic Wood. Carefully 
scrape away dirt and paint from the split, 
and both sides of it. Force Plastic Wood 
through the split, and using the thumb 
with a wiping motion, press it firmly over 
all edges. When hard, sandpaper smooth 
and paint. 


PLASTIC WOOD 


Reg. U. &. Pat. Off. 


It is something that anyone can use—your wife or boy as easily 
as yourself. It is waterproof and greaseproof, and when hard can 
be worked with tools, adheres fast to wood, metal or plaster, will 
not crack or splinter, and takes paint, lacquer or varnish per- 
fectly. Some suggested uses are: 





Rotted Wood 


Where wood rots, as around the post of a 
porch rail, Plastic Wood can save expen- 
sive repairs. Scrape away all rot, dirt and 
old paint. Fill in or build up with Plastic 
Wood in layers of }4 inch, allowing each to 
dry, to slightly above the surrounding sur- 
face. When hard sandpaper or plane it 
smooth, and paint. 





Home Carpentry 


Plastic Wood has become an _ essential 
for the amateur carpenter. It is the 
one product that successfully repairs cracks, 
splinters, or blemishes in wood—forming 

ii /@ | new wood—and is most satisfactory for 
AS ig sealing joints and corners, building up 

LS wood surfaces, and permitting a smooth 
4a hard finish to the job. 








Leaky Window Frames 


For cracks and leaks around the window 1] 
frame—with tile, brick, or stone house con- - 

struction as well as wood—Plastic Wood is f 
the perfect filler. It is waterproof and ; ~~ 
weatherproof, and can be applied equally ¢ ,) 
well outside or inside the house. If the fr 
Plastic Wocd filling is noticeable it is} J 
easily painted to the color of the frame, ——— 























Broken Mouldings 


On picture frames, walls, carved wood 
mantels or panels, when the moulding is 
chipped, split or broken off, Plastic Wood 
can be readily moulded to repair the miss- 
ing or damaged piece. It will adhere fast 
to the base, and when hard can be gilded, 
painted or stained to the desired color. 








Holes After Wiring 


Where holes are bored for radio or other 
electrical wiring, Plastic Wood, with a vol- 
ume resistivity of 10!2 ohmcentimeters, is 
the perfect filler. It will hold permanently 
fast, can be painted or varnished to the} 
color of surrounding woodwork, and for 
outside exposure is waterproof and weather- 
proof. 





Plastic Wood is carried by Hardware and Paint Stores and by Ship Chandlers. It 
comes in natural wood color in 1 lb. cans at $1.00, and in 4 lb. cans at 35 cents. 
For replacing loose tiles in a bathroom, or where a flat white finish is desired, use 
Plastic Wood White Waterproof Tile Cement, at the same prices as Plastic Wood. 
When working with Plastic Wood or the Tile Cement, it sometimes becomes necessary 
to soften or thin it, and because of its adhesiveness it will stick to tools or 
fingers. To soften or remove it, use Plastic Wood Solvent, in 25 and 50 cent cans. 


Manufactured by The Addison-Leslie Company, 313 Bolivar Street, Canton, Mass. 


Reg. U. &. Pat. Off. 
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Johns-Mantville Moulded 
offers every car owner an end 
to screaming brakes 


T WAS not alone the fact that 

J-M Moulded Brake Lining ends 
screeching, noisy brakes that caused 
it to be chosen as factory equip- 
ment by seven famous car builders. 
Besides its quietness in action, 
J-M Moulded takes hold with a 
mew smoothness—never grabbing, 
gently gripping yet with mighty 
forcethis new Johns-Manville Brake 
Lining will stop cars more safely, 
and go ondoing so for more months, 
than was ever thought possible. 


€& Jo S 
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eading cars use this 
Quiet NEW Brake Lining 


Leading cars—over a million of 
them—will be factory equipped 
with J-M Moulded during the next 
year. You can easily modernize 
your own brakes. J-M Moulded 
is now available for 150 cars and 
trucks, made by 41 manufacturers. 
Order it installed in your car at the 
first sign of worn lining. You will 
probably never have to buy any 
more brake lining while you drive 
the car. 

Johns-Manville Moulded takes 
hold with a sure, safe grip for tens 
of thousands of stops. 

Johns- Manville Asbestos Brake Lining, for 


years famous for its safety and long. iitfe, 
continues to be available for all cars. 


-Manville 


MOULDED BRAKE LINING 


bi 


Manoa, 199 
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Blueprints for Your 
Home Workshop 2 


ti» blueprints can be obtained for 9% 
cents a sheet. In some cases: 
are two or three sheets to one sybis 
The blueprints are complete in them. 
selves, but if you wish the correspond 
back issue of the magazine in which. 
project was described in detail, it canbe 
had for 25 cents additional so lo as 
copies are available. Other subjects hy 
sides those below are to be had; send, 
stamped envelope for the complete Jig, 
Popular Science Monthly, 
250 Fourth Avenue, New York 

Send me the blueprint, or blueprin 
underlined below, for which I Sy, es 


tt teensy 


acorderdiacaccie asad BONNE «0.0 6:0 s:ca0 oe 
: Described 
No. Title in Issues of 
2. Smoking Cabinet *Mar., ’22 
5. Kitchen Cabinet *May, ’22 
15. Workshop Bench a. a 
27. Kitchen-Cabinet Table Oct., °23 
30. Tool Cabinet, etc. *Jan., 24 
31. Sewing Cabinets Feb., "24 
37. Simplified Bookcase Dec., °24 
43. Four-Tube Receiver 
(battery operated) *July, °25 
44-45. Pirate Ship Model *Feb., 26 
46-47. Galleon Ship Model May, °26 
48. Sailing Yacht Model *July, 26 


ground tractor, 36in.) ‘Sept., °26 
51-52-53. Clipper Model, 
Sovereign of the Seas “Oct., '26 


54. Five-Tube Radio Set ct... ‘26 
55. Five-Tube Set—Details ‘*Oct., '26 
56. Bird and Animal Toys Dec., °26 


57-58-59. Constitution Ship 

Model (‘‘Old Ironsides’’) *Jan., es 
60. Welsh Dresser ar., °27 
61-62. Viking Ship Model Apr., °27 
63-64. Toy Motor Boat, 29 in. 

long hull May, 
65. Six Simple Block Puzzles June, °27 
66. Ship-Model Weather Vane Aug., '27 
67. Toy Model of Lindbergh’s 

New York-to-Paris Plane Aug., °27 
68. Magazine-Rack Table and 

Book-Trough Table Sept., °27 
69. Flying Model {3 ft.) of 

Lindbergh’s Monoplane *Oct., ’27 
70. Console Radio Cabinet Nov., ’27 
71. Console Cabinet—Details Nov., ’27 
72. Doll’s House *Dec., °27 


73. Doll’s House Furniture ‘*Dec., ’27 
74-75-76. Santa Maria Ship 
Model, 18 in. long hull ‘*Dec., °27 


77. Simple Pier Cabinet and 
Decorative Wall Shelves Jan., ’28 


78. Simple Treasure Chests Feb., ’28 
79. Electric Radio Set Feb., °’28 
80. High Power Unit for Elec- 

tric Radio Set ar., °28 
81. Low Power Unit for Elec- 

tric Radio Set *Apr., °28 
82. Simple Single-Stick Air- 

plane Model (30-in.) Mar., °28 
83-84-85. Mayflower Model Apr., ’28 


86. Racing irplane Model 
(35-in. twin-pusher type) May, ’28 
87. Seaplane Model (30-in.) June, ’28 
88. Simple Modernistic Stand; 
Modernistic Bookcase Aug., °28 
89-90. Bremen Scale Flying 
Model (3-ft.) Aug., ’28 50c 
91. Modern Folding Screens Sept., ’28 2S 
92. Simple Baltimore Clipper 
Ship Model (8 in. long) Sept., ’28 25c 
93. Three Modern Lamps Oct., ’28 25¢ 
94-95-96. Mississippi Steam- 
boat Model Nov., ’°’28 75¢ 
97, Modern Electric Radio Set 
in One-Tube Form Nov., ’28 5c 
98. Modern Electric Radio Set 
Dec., ’28 2S 
Jan., °’29 5c 
Dec., ’28 25e 
Dec., °28 25¢ 
102. Morris Seaplane Model Mar., ’29 25c 
103. One-Tube Battery Radio 
Set (Old No. 41 revised to Mar., ’29) 


in Two-Tube Form 
25Se 
* Magazine only out of print. 
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99, Modern Electric Radio 
Set in Four-Tube Form 

100. Modernistic Book Ends, 
Book Shelf, Low Stand 

101. Toy Fire Engine, Sprin- 
kler, Truck, Tractor 


EN ae eT Te ie 
(Please print name and address very clearly) 
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Baycther With 
AMERICAN 
SCREWS 


To join two or more pieces of wood, 

use Screws. They will hold tighter 

than nails and leave a better fin- 

ish on the surface. And Screws 
will not bend or deflect. 












“Put it together with American 

Screws.” Their slots stand the 
strain. Their gimlet points are 
sharp and strong. Their 
true-running threads 


hold them fast. 











For nearly a century 
American Screws 
have been ranking 
favorites in work 
calling for solid 
construction. 











TIRE BOLTS 










number of specifi 
os e Gacue a STOVE BOLTS 


described in our folder 
“There is a Difference 


in Screws.” Copy sent WOOD SCREWS 


free on request. 


Sai: Gas 
AMERICAN SCREW CO; 


PROVIDENCE , R.1.,U.S.A. 


ee ee | | 
SPut It Together With Screws’ 









MACHINE SCREWS 
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FREE: A week’s better shaves. Just mail the coupon below. 
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Smali-bubble lather 
speeds up shaving 
Vastly superior to ordinary lather 





HAT softens a beard? Air? Plain reasoning 

will answer “No.” Then reason further. Big- 
bubble lather contains more air than small-bubble 
lather. Small-bubble lather is vastly more moist than 
ordinary lather and soaks and softens the beard more 
thoroughly. Colgate scientists produced the small- 
bubble lather — millions of men have confirmed 
its superiority. 

Just plain reasoning 


Results—they'll tell the story better than 
words. 

The minute you lather up with Col- 
gate’s, two things happen: 1. The soap in 
the lather breaks up the oil film that 
covers each hair. 2. Billions of tiny, 
moisture-laden bubbles seep down 
through your beard ... crowd around 
each whisker. .. soak it soft with water. 

Instantly your beard gets moist and ae ee 
Colgate’s lather pliable . .. easier to cut... scientifically Onttaary:big-Subbte 
(greatly magnified) softened right down at the base...ready lather (greatly mag- 


showing moisture nified). Note air- 
contact with beard for your razor. filled bubbles which 
and minimum air. A * ° ° ° can’tsoften thebeard 
common-sense prin- A comparative test 1s easy—just mail efficiently. Only 


ciple scientifically the coupon, now. We will send also, a ater can do the job. 
authenticated and Only small bubbles 


out practical: sample of After-Shave, a, new lotion... permit sufficient 
iytymilionsofmen- refreshing, delightful . . . the perfect ae 
shave finale. 





COLGATE LATHER 
















COLGATE, Dept. B-1766, 595 Fifth Avenue, New York 
Please send me, FREE, the seven-day trial tube of 


C @) 4 G A T E'S e , , Colgate's Rapid Shave Cream; also a sample bottle of 


** After Shave.” 








Will Save - 


Ho workers are familiar With the 
ordinary commefcial cleans 
soap powders, scouring powders, =e 
like, but sometimes overlook the clean 
characteristics of common chemicals, ~ 
Oxalic acid is used to bleach stains gp 
wood, to remove rust stains, and t6 elegy 
copper, brass, and bronze. Placing 1 
of the crystals in an 8-oz. bottle will ¢ 
a saturated solution. This liquid, whi 
is poisonous, will quickly remove tarnish 
by dissolving it. When the metal is 
wash it with plenty of water and dry and 
polish it by rubbing with dry whiting 
other mild abrasive, which polishes it, © 
Gasoline—never forget for a moment 
how inflammable it is—is excellent fy 
dissolving fats and grease. Only small 
quantities should be used. Carbon tetm 
chloride, which will not burn, may be 
















































Making a fire-extinguishing bomb by break- 
ing off the bottom tip of an electric lamp so 
that the bulb will fill with carbon tetrachloride. 


used in its place. This last named chem- 
ical also is often used in fire extinguishers. 

Bombs for putting out small fires may 
be made by filling old electric light bulbs 
with carbon tetrachloride. Such bombs, 
if hurled into a small blaze so that they 
break, will quickly bring it under control; 
especially if a number of them are at 
hand. The bulb is filled by heating the 
screw base, twisting it off, holding the 
lower end of the lamp under the liquid, 
and breaking its tip. 

Turpentine is used primarily to thin 
paints, although it also serves to dissolve 
wax. It will remove paint from clothes, 
but only if the paint is not too old and 
too hard. 

Steel wool, which can be obtained in 
various grades of fineness, is excellent for 
removing varnish and paint and for clean- 
ing aluminum, the finest grades being 
used for the latter purpose. Another 
method of cleaning aluminum of any di 
colorations is with alkali-free soap or, 
if this does not help, with dilute oxalic 
acid—but all of the acid must be thor 
oughly washed off. 

Kerosene loosens dirt, dissolves grease, 
and also removes paint from the hands 
and from brushes.—Ernest Bape. 
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Cor the Home 
yritshop 


ATKINS 
© Saws and Tools for 
Your Workshop 
ATKINS 


No 400 HAND SAW 
SHIP POINT 





Finest Saw made. Silver Steel Ship 
Point blade. Perfection Handle. 


ATKINS 
= | NIOR MECHANIC _ — 


HAND 
SAW 





Handy, high-grade sa‘v for bey s or men, 
20 in. polished blade 





Rigid Silver Steel blade. Apple wood 
handle. 8 to 18 in. lengths. 





sees handle with compass, key- 
ole, and metal-cutting blades. 





Nickeled steel adjustable frame. Non- 
s3reakable or Silver Steel blades. 


ATKINS 
No.O 
SCRAPER 





“Silver Steel.” Makes the best -~‘ pai 
blade you ever used. All size 


ATKINS Pe 
HAND SAW = 
FILER 





This simple tool enables anyone to file 
@ saw correctly and easily. 


ATKINS > a 
Nc.105 JV Za 


SAW SET 





Best Set for Hand or Small Saws. 
Works rapidly and accurately. 


ASK YOUR DEALER |L_ 


® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Home Craftsmen do 
it Quicker, Better 
with ATKINS Saws: 


N thousands of workshops where 

clever home-craftsmen are making 
things for pleasure or profit—in busy 
shops, mills and factories where preci- 
sion and speed are demanded—you'll 
find ATKINS Saws and Tools cutting 
and working wood or metal, and doing it 
quicker, easier and more accurately. 


Make ATKINS Saws your choice when you start 
a home-workshop or need new tools. Remember 
that only in ATKINS Saws do you get the world- 
famous ‘‘Silver Steel’’ which takes a sharper cutting 
edge, holds it longer, and outlasts two or three 
ordinary saws. 


To do all sorts of wood or metal-cutting, there 
are ATKINS Saws and Tools to save you time, 
effort and money. On this page we show several 
ATKINS Products widely used in home-workshops. 
Ask your Hardware Store, or write us for full in- 
formation on whatever saws you need. Insist on 
ATKINS—look for the name on the blade. 


Two Booklets on Saws, FREE 


“© Saws in the Home’ 
has dozens of suggestions 
for making things at home, 
and shows the best saws to 
use. ‘Saw Sense’’ tells 
about saws and their care. 
Both sent free, just mail us 
the coupon below. 


E. C. ATKINS & CO, Ese. 1857 
428 So. Illinois St., Indianapolis, Ind., U.S. A. 


Please send me your Frée Books, ‘SAW SENSE” and 
“SAWS IN THE HOME.” 


Ee TORRE NG. 52 ih cance then 
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ATKINS 
Saws and Tools for 
Your Workshop 





ATKINS Silver Steel Narrow Band 
Saws for small machines come in all 
lengths and widths. 


ATKINS 
CIRCULAR 
MITRE SAWS 





[This Circular Mitre Saw is for fine; 


smooth cabinet work. It planes as it 
saws. 


ATKINS 
CIRCULAR 





Circular Rip Saws for fast, smooth, 
accurate work on any machine. 


ATKINS 
M°KAM TOOTH 
CIRCULAR SAW 





These saws are perfected by experts for 
cutting with or across the grain. 





| 
ATKINS FILE s 





A perfect file for every Raster, e Silver 
Steel quamty | Stee ster, easier 


ATKINS 
GROOVER OR 
DADO HEADS 


The simple, yaw 4 way of cutti Trooves 
from \% inch to 4 inches h. 





ATKINS MACHINE 








ATKINS Machine Knives for small 


workshop planers to the largest 
knife cutting job. 


_| ASK YOUR DEALER 






























































ie 


v 


—— 


ge 


> 





POPULAR SCIENCE MONTHLY 





‘Like Floating 
on a Cloud 


"THAT tingling rush of airin your 
face, that lightning response to 
the throttle, the buoyant speed, and 
the feeling of perfect control of 


your mount 


— they give to motorcycling the 
sense of: glorious freedom that no 
other sport offers. Flying a plane 


is tame by comparison! 


Motorcycling at its best is yours for 
small cost—in the Harley-Davidson 
“45”. This newest Twin is a won 
derful performer — smooth, quiet, 
speedy, economical — and it costs 


only $290 f. o. b. factory. 


See it at your local Harley-Davidson Dealer's. 
Ask him about his Pay-As-You-Ride Plan. 
Mail the Coupon for illustrated literature. 
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Painting Basements 


(Continued from page 102) 





Chart for Tinting 
White Paint 


To Maxe— Tint Warre wira— 

Ivory Chrome yellow medium 
raw sienna. : 

Cream Yellow ochre (with a tough | 
of Venetian red and 
white, if desired), 


Buff Yellow ochre. 
Colonial neo sienna and 
yellow yellow medium (about 
equal parts). é' 


French gray Raw umber with a little 
lampblack. added. 

Steel gray Lampblack with a touch of 
ultramarine blue. 

Warm gray Yellow ochre with a touch 
of lampblack and Vene. 


tian red. 
Drab Yellow ochre and raw um 
ber (about equal parts), 
Slate Lampblack. 


Pea green Chrome green medium and 
chrome yellow (about 
equal parts). 

Sky blue Ultramarine blue (a ‘very 

‘ little, added cautiously), 

Light brown Burnt umber, burnt sienna, 
and raw sienna (about 
two parts of the umber 
and one part each of the 
sienna). 

Chocolate Burnt umber and about one 

brown third as much burnt 
sienna, with a touch of 
chrome yellow medium 
added. te 

Terra cotta’ Yellow ochre with a little 

Venetian red. ; 











paint and water. This will prevent any 
tendency toward streaking caused 
undissolved particles of dry color. 
color, as, for instance, the raw umber and 
the lampblack, should be mixed and 
added separately. 

“In conclusion, here’s something 
might like to have,” I said, handing fim 
a card with a table like the one above. 
“It’s a tinting chart and tells what colors 
to use for tinting white to different 
ular shades. And, by the way, it would 
be a good idea to keep this chart, as the 
same tinting colors can be used for tinting 
regular oil painting materials—only oil 
colors would, of course, want to be used 
for tinting, instead of dry colors.” 





Pipe Clay Removes Marks 
from Wall Paper 


INGER marks can be removed from 
wall paper by dampening them with 
cold watér and dusting on a little pow- 
dered pipe clay or fuller’s earth. After the 
powder has been on the paper for a few 
minutes, remove it with a soft brush. 
For spots that are greasy and more 
stubborn than finger marks, first apply & 
clean blotter and press it with a hot iron. 
Having extracted all the grease possible 
in this way, finish the cleansing with 
powder as suggested before. 




















— 


POPULAR SCIENCE MONTHLY 


BLACK:& DECKER 


Quarter-Inch 
Light Duty Electric Drill 


An unprecedented price for an electric 
drill of Black &® Decker quality 
A strong, 
serviceable, 
general purpose tool 


Ghe Black €f Decker Mfg. Co. 
Towson, Md. U. S. A. 


© 





“With the Pistol Grip and Trigger Switch” 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of. the-INSTITUTE OF STANDARDS. See page 8. 
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The board 


for use in 


OTHING is handier about the 

house than a few panels of 
Upson Board. 
You will find dozens of uses for it. It 
can be sawed or cut with a sharp knife, 
like soft pine—and finished as desired. 
It is used for screens, table tops, tool 
racks, hampers, sewing boxes and 
countless other articles which will 
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of 100 uses 
1000 places 


suggest themselves to the handy man. 
Manufacturers use Upson Board in 

place of thin lumber in the manufac- 
ture of their products. It cuts costs and 

speeds up production. It can be cut to 

any size or shape. Our Industrial Ex- 
perts will gladly work with manufac- 
turers in helping solve their particular 

problems. 





























_— better than Upson Board for re-coverin; — 
kod ceilin Characterful—crackproof—SAF 
poe Board does not add dangerous — 


pene 
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Your home is you. It gives every one a good or 
bad impression. Sprawling, Nery plaster cracks 


are so unnecessary anywhere! Upsonsze—today! 








Transform that oft-neglected bath or ae eee 
pee ~ mick and easy to install —smart—wash- 
hed in any color scheme you choose, 


UPSON BOARD ana TILE 





Yi rdhieges room can ~ ~~ as bright and attrac- 
tive as this—with Upson Board laid right over the old 
plaster-—or in a new home, direct to studs and joists. 





Upson Board in Rel ief none like this will give 
your living room all the aristccratic beauty of 
hand-modeled plaster—at a fraction the cost. 

















The —e. woman spends a third of her time in the 
r. 


kitcher ansform and modernize it with Upson 
Fibre-Tile-at about 1/10th the cost of ceramic tiling. 





The: Upson Company, 327 Upson Pt., Lockport, N. Y. 

Enclosed find 10 cents for samples of Upson Board and > 
Upeon Fibre-Tile, literature describing the new Upson ~ 
Relief Ceilings and folders we age Fibre- 
Tile: builds colorful kitchens and . Lam interested in 


CD Walls and Ceilings ( Industrial Uses 


©1929 The Upson Company, Lockport, N.Y. 
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McCann Founds a Ship, 
Model Makers’ Club > 


Capt. E. Armitage M “fe 
who designed for POPUL ae 
SCIENCE MONTHLY its entire se : 
of historic ship models and } 
been the recognized leader of | t 
ship model building hobby 
it became a popular pastel 
three years ago, has founded the — 
Ship Model Makers’ Club. z 
Grant, distinguished marine art. 
ist, is the president and Captain 
McCann the secretary and treas- 
urer. 

The chief object of the club is 
to bring ship model makers in 
the same district in touch with 
one another, so that they may, if 
they desire, work together, com- 
pare their work, and have the 
acquaintanceship of neighbors 
with similar interests. It is 
planned to hold national and 
district exhibitions cf ship models, 
The club’s headquarters are at 
55 Middagh Street, Brooklyn, N.Y. 





















River Packet Model 


(Continued from page 98) 

practically no framing. Boats of this type 
were used in the fast river-packet days for 
sounding. They could be pulled on to the 
machinery deck by the deck hands and 
launched from the guards almost instantly. 
The sounding boat was manned by four rowers 
in the seventies and later by a crew of three 
and a pilot’s cub. It was said that these boats 
drew about as much as a mallard duck! 


For my model I made one square-sterned 
and one double-ended boat, which stand 
on chocks on the upper deck, one on each side. 
The boats are about 3 in. wide and 1% in, 
long. There are eyebolts in each end of the 
boats for the hook blocks and ropes by which 
they are connected to the davits. 

The gangplank is nearly }4 in. wide and 
about 2/4 in. long. The sidepieces are slightly 
wider at the center than at the ends. The 
plank is hung by U-irons, bolted to the sides. 
It is suspended from the derricks with blocks 
and falls as shown on page 96 and more clearly 
on Blueprint No. 96. The derrick posts are 
¥ in. in diameter, slightly tapered, and 3% 
in. long measured from the deck; they are set 
2 in. apart. They extend into the lower deck 
and are bolted to the edge of the boiler deck. 
Just below the boiler deck the derrick booms are 
fastened to the posts with goosenecks. The top 
ends are raised or lowered with two single block 
tackles, so that the gangway may be swung 
out to either side. Many of the boats had 
double gangplanks, only the outer end of 
which was pulled up, but that of the Buckeye 
State was as shown on page 98. 

The forward flagpole is 514 in. long and has 
a gold ball 144 in. below the top. The long 
pennant flag hears the name of the ship. There 
is a small weather vane at the top of the pole. 
At the after end of the upper deck, a shorter 
pole carries the American flag with thirty- 
eight stars. 

On the fore deck is a set of mooring bitts on 
either side with a capstan between. 

A touch of paint, lacquer, or varnish here 
and there will complete your model. It may 
stand flat or be raised on short turned pillars 
and mounted on a shelf or other support, or, 
if it is likely to be in the way, it may be 
screwed to a wall bracket. Another plan is to 
place it in a scenic shadow box with imitation 
water and painted background. This method, 
which gives the model a very effective setting, 
will be described next month. 
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_ Auto Mechanics 
.--- heres your brake set / 


Right at hand—the NEW Williams’ Set No. 1950—doing the job 
faster andeasier. Ten open end and four socket “Superrenches”— 
a shape and an opening for adjusting brakes on all popular cars, 
including 1929 models — Lockheed Hydraulic, also Bendix, Steel- 


draulic and other mechanical types. 


The most awkward adjustments are made easy. Various shapes 
and lengths of wrenches for the hard-to-reach places; different 
angles of openings to get around obstructions; sockets for other- 
wise inaccessible positions. A complete Brake Set, always ready 
for use and—Every“Superrench” is guaranteed for life against 
breakage. 


If your dealer can’t supply this NEW “Superrench” Set, write us. 


J. H. WILLIAMS & CO. 


. “The Wrench People” 
New York — BUFFALO — Chicago 


\ yi DROP-FORGED Tome { 


*SUPERRENCH” 


(Chrome Molybdenum) 
BRAKE SET No. 1950 


Write for your copy of 
the interesting booklet 
on Williams’ Mow 
rench” Brake Set No. 
1950. It contains a val- 
uable chart showing type 
of brakes, adjustments 
necessary and the par- 
ticular wre 

in servicing all popular 
1929 and earlier cars. 
It’s free. 
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Modernistic Fire Screen 
See LePage’s Book, page 13 





Modernistic Table 
See LePage's Book, page 11 


12 NEW 
Job Plans, Too! 


There is, of course, a limit to what we 
can give in LePage’s New Third Home 
Work Shop Book for only a dime. But 
we realize many men want additional 
projects. Hence our 12 new Job Plans. 
These also were made by Mr. Klenke. 
They are projects that require more 
elaborate presentation than we can 
give in our book. Each Job Plan pre- 
sents one project on a single large sheet 
of paper. Each is well worth its price, 
one dime. Look over these projects 
and order those you want by number 
(see coupon), enclosing 10 cents for 
each. 


16 Sheraton Writ- 22 Telephone Cabi- 


ing Desk net 
17 Sheraton Desk 23 Stool for Tele- 
Chair phone Cabinet 


18 ne, 24 Manual Train- 

19 Smoking er ing Work Bench 
Reading Cabi- 25 Home Worker s 
ar Tool Cabinet 

20 Colonial Mirror 26 Spanish Galleon 


21 Tea Wagon 27 Vanity Table 





ea 














[ 


GLUE 


HANDIEST TOOL IN YOUR WORKSHOP 
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Modernistic Book Shelves 
See LePage's Book, page 9 


Now You Can Make 


Your Own 


Modernistic Furniture 
At a Fraction of Store Prices 


LEPAGE’S New Book Shows How 


LePage’s latest book, “The Third Home Work 
Shop Book,” contains complete directions for 
making 20 attractive pieces of household furni- 
ture, 5 of which are modernistic in design, so popu- 
lar today. These include the 3 shown above, 
and in addition, a Modernistic Desk and Modern- 


istic Folding Screen. 


Or, if you prefer, you can make reproductions of 
5 famous old Colonial pieces—Cape Cod Chest of 
Drawers, Alexandria Nest of Tables, Old Salem 
Ship’s Cupboard, Plymouth Built-In-China Closet 


and Lady Washington Sewing Cabinet. 
Expert Instruction 


Any man handy with tools can make any or all of 
these 20 pieces of furniture, for a fraction of their 
retail price, which a careful check in shops showed 


would be about $1000 for the 20. 


You have expert instruction to guide you. The 
designs, dimension drawings, photographs, step- 
by-step directions and the actual furniture itself 
were made by William W. Klenke, Instructor in 
Wood-working, Central Commercial and Manual 
Training High School, Newark, New Jersey. His 
experience as an expert gives assurance that each 
project and the directions for making it are thor- 


oughly practical. 


The other popular 10 pieces which this LePage’s Book shows 
ou how to make, are: Chess and Checkers Table, Smoking 
able, Caned Side Chair, China or Book Cabinet, Book 

Trough and Magazine Stand, Magazine Carrier, Vanity Case, 

Book Stand, Fernery Stand and Folding Sewing Screen. 

Where e'se could you get complete directions for making all 


these for only 10 cents? 


Send 10 cents for this NEW LePage’s 


Home Work Shop Book 


Simply use the coupon below, sending it to us with 10 cents 
in coin or stamps, and we will at once send you a copy of 


this latest LePage’s Book, postage paid. 


MAIL THIS COUPON 


er 
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(Coniinued from page 94) 

















Undercut parts must be clamped in such g 
way that the pressure is on the solid metal, 


the only remaining evidence of the “ 
crime”’ is a disalignment of the bottom surfag 
ce, which is likely to be of no consequence, 

Nevertheless right remains right. The cog 
of jockeying with the clamps to cause an err 
that will exactly offset a previous error is jp 
itself often excessive. And there are time 
where we cannot make dog eat dog. Take the 
case portrayed in Fig. 5 at A. In holding th 
part for finishing diameter a, as shown at 3 
the clamp 6 deforms the web on one side’ 
What happens then is shown graphically ip 
the “‘comic strip” at C. 

At the finish of the first operation on bor 
a, the work looks as at 1, and as at 2 after it 
is removed from the faceplate. If it is now 
reset to finish diameter b so that the small bor 
a indicates right, it will look as at 3; and, 
after being removed from the faceplate, it will 
appear as at 4. If, however, it is intentionally 
or accidentally clamped right the second time, 
then it will still be out as at 2. Nor is ther 
sult, though slightly different, any better if 
diameter 6 is finished first, so long as the web 
is bent by the clamp. 

In other words, after the part was one 
wrongly lined up for the first operation, there 
will be trouble no matter what is done later. 
The proper way is (Continued on page 118) 










































































AGE'S 


LEPAGE’s CRAFT LEAGUE 
613 Essex Ave., Gloucester, Mass. 


Book. Please send a copy of this book to: 


for each of which I enclose an additional 10 cents. 





Gentlemen: Enclosed please find 10 cents (coin or stamps) 
in payment for LePage’s New Third Home Work Shop 


Please also send the following Job Plans................ 
(indicate by number those you want. See column at left), 






































What may happen when 


N £ [ clamps are applied so as to 
N a | deform a web or are used on a 











“dished’’ surface; suggestions 
for remedying these difficulties. 
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Eps J. ELBOW, prominent for many years 
in pipe circles, tells how it all happened: 


“It all took place so unexpectedly that it seems like a bad 
dream. I was sitting tight, as you might say, slightly 
rusted, and secure in the knowledge that nothing could 
move me.” 


“Something hard and sharp grabbed me about the waist; 
I was spun dizzily around, heard a coarse chuckle—then 
everything went black.” 


Life is like that, men, when a Trimo pipe wrench meets a pipe. This 
Improved and Mightier wrench has a grip that never slips and a heat 
treated handle that will stand the hardest pull. Trimo jaws and 
Trimo grip make strong pipes break down and cry like babies. 





Hardware and Supply Dealers 
Everywhere Sell 


TRiImMo 


TRIMONT MFG. CO., INC. 
ROXBURY (BOSTON), MASS. 
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Use it for a month 
—then never without it! 


AQUA VELVA 


for After-Shaving 


For thirty mornings, finish your shave with Aqua Velva. 
After that you'll never be without it. And you'll rank 
it high among your best habits. 


Aqua Velva will start your day with a livening tingle. 
Then, all day long, it will give you a sure sense of fine 
face care. 

It tends to tiny nicks and cuts, seen and unseen; makes 
facial tissues firm; closes pores; prevents chapping; protects from 
indoor dryness, outdoor weather; conserves the natural moisture 
that means a live and buoyant skin. 

Blended by the makers of Williams Shaving Cream, 
Aqua Velva keeps the skin all day as the super mild, 
super moist Williams lather Jeaves it, flexible and Fit!. 


Try it for a month, you men of all ages to whom good 
appearance is a sensible duty and face comfort a reasonable 
requirement. 


5-oz. bottle 50 cents at all dealers, or a Free Trial Size by addressirg: 
Dept. PS19, The J. B. Williams Co., Glastonbury, Conn., and Montreal, Can. 


Williams Aqua Velva 
For use after shaving 
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Dodging Exon 


(Continued from page 116) 


to clamp correctly. If clamps of the 
length are not on hand, then the right ae 
something like that shown at D. By be 
the clamps bear down on the pieces of square 
stock a, the strain is confined to compression 
of the solid metal, and trouble is avoided, 

At E is shown another way, and one suited 
to holding the work if the corners are heayi] 
rounded. By using two equal clamps nearly 
opposite each other and placing thin paper 
underneath the work, the strain may be re. 
duced and evened up to the point where the 
distortion caused is no longer appreciable. 

Even an old hand may occasionally overlook 
the condition pictured at A, Fig. 6. Here the 
bottom surface of the work shown at C js 
slightly “dished” because of wear on the tool 
on the finishing cut. Such a condition is usually 
considered a “good fault,” as against that 
shown at B, which is always bad. The differ. 
ence may only be a thousandth or two, but 
when the clamps are tightened, the dished syr- 
face is drawn right up to the faceplate, the 
base a being bent and the column 6b and the 
hole disaligned as at D, so that the finished 
work will look as at E. We need only suppose 
the part to be one on hand in which the bore 
is to be enlarged, and with nothing to go on 
distance H, to see that such an error may 
prove to be exceedingly awkward. 


In his next and fifth article, Mr, 
Simon, who is a distinguished authority 
on machine shop prob!ems, will discuss 
other methods of avoiding distortion, 


Cylindrical Grinding 
(Continued from page 92) 


commercial cylindrical grinding. Three cen- 
ters should be cut down as at A to accommo- 
date different diameters. 

When grinding a spindle as in Fig. 9, it is 
advisable to fit a soft steel plug as shown. 
Although the work may be done by using a 
large center, it will revolve much easier on a 
small center, and the results will be more sat- 
isfactory. 

In grinding a piece of work of small diam- 
eter and considerable length, even if the wheel 
is fed carefully, a slight spring in the work 
results, causing a finish sometimes much worse 
than a lathe job. In this case the back rests 
permit taking a heavier cut by increasing the 
speed and feed. 


bey oy is nothing complicated in the use 
of the back rests. It is necessary only to 
spot the work the width of the wheel in a 
location where the rests are going to be set, 
as in Fig. 4, and adjust them as in Fig. 5. 
The locations on the work are generally spotted 
to a diameter .008 in. more than the finished 
size; the removal of the remaining .008 in. will 
not materially affect the tension. 

In grinding work of one diameter, the first 
cut should go as near the dog as possible, so 
as to leave a short length for the last cut. 

For grinding a number of duplicate pieces, 
several ways may be resorted to so as to do 
the job in a single cut. If the work is large 
enough in diameter, a small hole is drilled in 
the end of each piece for a pin to be used as 
shown in Fig. 6. The work is driven the usual 
way. Of course, this applies only to regular 
cylindrical grinding machines. 

Figure 7 shows how small work may be 
ground in one cut on universal grinding ma- 
chines, using a live head center. 

As to the revolving speed of the work and 
the feed of the table, there are no specific rules 
to go by. The following suggestions may be 
helpful, as they have proved reliable in long 
use. For soft steel the table should travel 
about two thirds the width of the wheel for 
each revolution of (Continued on page 120) 
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For work that requires skill 
and craftsmanship, you 
need good tools. So, nat- 
urally, you select the tools 
you. use as carefully as you 
undertake the work itself. 
When you find a tool, such 
as PEX TO, that gives you 
satisfaction, that combines 
exact balance with guaran- 
ted workmanship and ma- 
terial, why not multiply that 
satisfaction by the other 
numbers of the line? You will 
find every Pexto Tool made 
with a view to expert han- 
dling and long life. Expe- 
rience in tool-making, dating 
back over one hundred years, 
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CAREFUL SELECTION 
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is a valuable asset in fine tool 
manufacturing. 

Send for booklet ‘‘S’’—show- 
ing you the complete Pexto 
Line. You will find it handy 
in making your future selec- 
tions. It contains descrip- 
tions of Hammers, Chisels, 
Braces, Bits, Squares, Pliers, 
Monkey and Pipe Wrenches, 
Angle Wrenches, Screw Dri- 
vers, Snips, Compasses, Prun- 
ing Shears, Dividers, Cali- 
pers, Pinchers, and many 
other small tools. You will 
find them at your favorite 
dealers, for all progressive 
hardware stores carry Pexto 
Tools. 


THE PECK, STOW & WILCOX COMPANY 


Southington, Conn., U.S. A. 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS... See page 8. 
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Quality In Every Detail 


Even in smallest details, ordinarily not noticeable, the ‘‘Delta’’ Handi-Shop embodies 
“quality.”” Such adherence to high standards in small things is your guarantee of 
quality throughout. 


(Patented Jan. 2, 1929) 
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| Full-Sized Practiaat Wedion 


You will find the Handi-Shop a real worker’s shop, complete, full-sized. Does everything from 
building full-sized furniture, turning table legs, to finishing delicate detail work. Saves time. 
Eliminates drudgery. Opens up new fascinating fields of craftsmanship. Includes all necessary 
equipment for wood-turning, face turning, circular sawing, scroll-saw work, sanding, drilling, 
dado and joining work, grinding, buffing and tool sharpening. 


Embodies. Many Important Advantages 


The ‘‘Delta’”” Handi-Shop has scores of important advantages such as the powerful, 
constant-s two-shaft Motor, the heavy U-sha Lathe Bed (guaranteed not to 
spring or chatter) the improved Circular Saw, Jig Saw, and Sanding Disc—each with 
special improved Tilting Table, automatically-oiled bronze bearings. The new 1929 
model has in addition a score of big improvements, placing the Handi-Shop 
in a class by itself—at a price that is surprisingly low. . 


Sent on 10-Day Trial 


See how this sturdy, man-sized machinery stands 
up under actual working conditions in your own 
home. See what wonders in craftsmanship, wood- 
turning, and carpentry, are possible with this ef- 
ficiently-designed outfit. Make the things you’ve 
always wanted to make. Save money on repair 
work. Earn money in your spare time. 


Easy Terms 


Mail Coupon Now 
for FREE, beautifully illustrated literature giv- 
ing complete description of New 1929 Model Delta 
yey - and Pan of its many features. 
et 


A 


Blue Prints 
Included 


With each MHandi-Shop 
comes a complete set of 
working drawings. Below 
are pictured a few of the 
hundreds of articles that 
can be made quickly and 
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Also full details of 10-Day Trial Offer and your 
choice of three convenient methods of payment. 
- t E 5 
Write For 
Valuable Book re 
Gameed full of er 
information on how to : 
make x _— ——, 2EGl-67 Molton St. Mallwaukee, wisn eP* ated 
tive objects. ustrated. 
~ Please send Free illustrated literature 
— 10c to cover cost of on Delta Handi-Shop. Also details of 
> mallng. 4 10 Day Trial Offer and Easy Payment Plans. 
——— s-— send me copy of “‘How to Make 
Things with a Workshop.” I enclose 
Delta Specialty Co. sashes aeons 
Dept. B-39 ts abninsdindenddoanadendhachcesaanes 
1661-67 Holton Street, Milwaukee, Wis. Di Mitb nabs rei nhenenendedebawnek eel . 
a enessonsesses sescesces 














I” You Can Build This Ideal 
Workbench—Y ourself 


Tue pleasure of working with tools at home 
is greatly increased if you have a strong substan- 
tial bench with a good vise. One that also has 
drawers and tool cabinets is a constant incentive 
to keep tools in order and give them the care and 
attention they deserve. 


A blueprint of the Home Workbench illus- 
al! trated, with full size details and bill of materials 
may_be obtained by sending 25 cents to — 
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250 FOURTH AVENUE NEW YORK 
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Cylindrical Grinding. 


(Continued from page 1 18) 


“9 


the work; for hardened steel, it sho 
from one third to one half the aw 
the wheel for each revolution of the work” 
Poor application of these rules will cause , 
screwlike finish and chatter marks on 
work and a rough finish and vibration marks 
on 1 —_ — 
e width of the wheel on cylindri : 

ing machines in the small shop is oo 
14 in., which permits grinding short pieces inl 
is also satisfactory for long work. 

When grinding to a shoulder, set the wheel 
thereto and feed in to within .001 in. of the 
finished size; then square the shoulder. It js 
thus easier to set the left stop without 
that the wheel will strike the shoulder. 
remaining .001 in. is removed by hand feed; 

Figure 8 shows the proper position of the 
diamond in relation to the wheel. 

_Grinding wheels on plain cylindrical grinding 
machines snould be concave on tle squaring 





How a universal grinding machine is used 
in squaring a shoulder on a large spindle, 


side about half a degree. On universal machines 
the construction is such as to permit getting 
this result simply by turning the wheel car- 
riage an even amount to the left. ia 

The other type of cylindrical grinding v 
common in any shop is taper work. In gfi 
ing tapers accurately, some standards of dupli- 
cation are necessary, especially for new work, 
As a matter of fact, the work done is generally 
to replace some part or tools previously be . 
and worn out. 

I have noticed that the small shop has very 
poor equipment for turning out taper’ work, 
often because of the lack of a set of taper plug 
gages, which are rather expensive but very 
useful. Let us take it for granted that the 
tapers to be ground are to be fitted to their 
respective spindles; in this case the old part or 
tool generally accompanies the order. 

The shop should have at least a proper taper 
parallel gage; there is no reason to be without 
one. In Fig. 9 is shown a taper gage which 
can be made cheaply and will answer the pur- 
pose well. Ht will prove useful either for lathe 
or grinding operations. It consists of two pack- 
hardened, ground parallels fitted to a piece 
that has been bent as illustrated. This, in 
turn, is bolted to a cylindrical bar and held in 
a pedestal of some sort; or else the bar may be 
square and the outfit held_in the vise, which 
is generally near by. 

In fitting a taper to the parallels, see that 
the work is central as in Fig. 10, which also 
shows how the taper is slightly relieved in the 
center so as to bear on the ends only. This is 
a good practice to adopt, as old spindles are 
more or less high in the center. 

The speed of the wheel remains constant, 
regardless of the material being ground. With 
a wheel of grade K or harder, a surface speed 
of from 6,000 to 7,000 ft. a minute gives good 
results on almost any material. Hardened 
steel may be ground more satisfactorily at a 
speed of from 5,000 to 6,000 surface feet. 
Wheels softer than grade K should never be 
run faster than 5,000 surface feet. 





— 
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Bio or 
Little 


wrench of all trades 


tain size nut. Life’s too short! 


125 Main Street 









they all look alike to this 


You'll seldom see a man who knows his 
stuff fumbling through a pile of odd size 
wrenches to find a certain one to fit acer- 


Instead, all you need do is grab a B & C 
Adjustable—a dozen assorted sizes in 
one. Flick the adjusting screw... .watch 
the jaws clamp on like an angry bulldog 
....feel the stubbornest nut unbind as 


BEMIS & CALL CO. 


easily as the meekest thumb screw. Man! 
There’s tool efficiency for you! 

Simple... .fast....positive. Ask your 
hardware man to let you look over one 
of these fine wrenches. See how that 
angled handle fits your hand. Notice the 
leverage you get, even in awkward posi- 
tions. You'll be surprised at how much 
you get for your money. 


Springfield, Mass. 




















PARKS 


WOODWORKING MACHINES 


Cabinet 
Shop 


No. 10 
$290 
with Motor 


‘You ought to have 
this handy Parks in 
your shop. Compact, : 
complete machine de- ; 
er like a big production outfit at 1/5 the cost. 
loor space required only 42x72 inches. Does any 
kind of cabinet or joinery work. Write for circular. 
The Parke Woodworking Machine Co. 
Canadian Factory: 338 Phy East, Montreal 





If Your Invention 
Is Practical 


Here is an excellent chance to market 
it. A number of manufacturers lookin 
for new products to supplement old 
lines have asked our organization of 
industrial engineers to survey the 
field of new products, and arrange con- 
tacts with inventors or holders of the 
manufacturing rights of articles of 
general use. 


These manufacturers are interested 
only in obviously useful products 
covered by patent or application for 
patent. Submit proper and sufficient 
data to enable an engineer to deter- 
mine the nature and use of the product. 


P. O. Box 486, 
Grand Central Station, 
New York City 


























No matter what you want to build of wood, Boice-Crane 
ean help you. He'll send you this heavy-duty Saw-Jointer- 
. and-Lathe motorized workshop on easy monthly payments 
with an ironclad guarantee of satisfaction or money back. { - 


Build It With a Boice Workshop 













UNIVERSAL HANDISAW, 15 x 17 

in. tilting table; 9-in. saw cuts 24%-in. 
stock; 7-in. LATHE, Rigid bed, 3 
speeds; 40 in. C. to C.; 4-in. JOINT- 
ER, cuts 0 to % in. deep. Wide rabbet 
arm. Fence tilts 45 deg. both ways. 


Send 10¢ for 80-page booklet filled with helpful information and 
describing this and six other workshops. Also 12 and 14-in. band 
saws, jig saws, Books of Designs and instructions. 


il W.B. & J. E. Boice 


Dept. 
P. 3 5-c 


Toledo, Ohio 





How to Turn Trays 


(Continued from page 81) 





How the wood for a tray is glued to a piece of 
waste stock with a sheet of paper between, 


turn the tray as shown in Fig. 5, page 81, 

Besides an inset in the center, which is inlaid 
in the manner described above, this tray also 
has a line inlay. Ordinary straight lines of 
inlay cannot be bent to form a circle of such 
a small diameter. This line is therefore turned 
from a piece of veneer in the form of a ring. 

To accomplish this, a piece of 14-in. veneer 
is glued to a circular disk, with a piece of card- 
board between the disk and the veneer as in 
Fig. 6. When the glue is dry a ring of the de- 
sired width and diameter is turned from the 
veneer. Use two pairs of dividers with very 
sharp points, one pair to mark the inside diam- 
eter of the ring, and the other pair to mark its 
outside diameter. Mark lightly, then cut on 
these lines with the toe of a very sharp \4-in. 
skew chisel. The ring can now be separated 
from the cardboard layer. 

Mark the bottom of the tray without reset- 
ting the dividers, turn a recess for the ring, 
and glue it in place. When the glue is dry, face 
off and sandpaper the inlaid bottom, and stain 
and polish the tray. 

The tray is removed from the waste stock 
by driving a sharp chisel into the latter 1¢ in. 
back of the glue joint. This will cause the 
paper between the tray and the waste stock to 
split. The tray may now be chucked as shown 
in Fig. 7 for the purpose of cutting the recess 
on its underside. The chuck may be made 
from the waste stock. 

A supplementary design for a pin tray, which 
is turned by the same methods, is given for 
those who wish further practice in this branch 
of wood turning. 


This is the tenth of a series of articles 
on wood turning by a distinguished 
teacher and supervisor of shop work 
and the author of Reproduction of 
Antique Furniture. The next article 
is scheduled for early publication. 





O DRIVE a small homemade wood turning 

lathe, I am utilizing the motor of a washing 
machine. The machine is wheeled up to the 
lathe and the rollers are blocked so that there 
can be no movement. The three-cornered belt 
is slipped off the motor and a flat belt is used to 
connect the motor and the lathe pulley. Marks 
on the floor allow the washing machine to be 
aligned quickly with the lathe. When a washer 
is of the closed side type, as mine, an opening 
must be made on the pulley side of the motor 
to allow the belt to pass.—H.G.T. 
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OPULAR with the carpenter, 
the manual training instructor 
and the amateur tool user because 
of its adaptability to general planing 
work. Catalog No. 34e, s _— 
the full line of Stanley Tools, wi 

be sent to you free upon request. 
The Stanley Rule & Level Plant, 


New Britain, Conn. 





Other Stanley Tools maintaining the same standard 
of quality as Stanley Bailey Planes 


RULES SCREW DRIVERS LEVELS 
HAMMERS BIT BRACES CHISELS 


STANLEY TOOLS 


The Choice of Most Carpenters 
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Matching skill with cues on this homemade 
game table is good sport for winter evenings. 


NYONE who is interested in home 
/ life in general and in the home 
workshop in particular will have a 
good time making and using the game 
table illustrated above. This one has 
given pleasure in our home on many 
occasions. It is simply yet substantially 
built, and when not in use may be folded 
and kept in any out-of-the-way place. 
The lumber used was of the grade often 
sold for crating purposes. The sizes of 
the various pieces, which are given in the 
accompanying list of mate- 
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Kasily Built Table 
for Playing Games 


Costs Less Than $10 for Materials 
—Has Felt-Covered Wall Board Top 


By H. D. SMITH 





entrance to the various pockets by 
cutting the ends at 45°. The inside 
MATERIALS NEEDED edges of these pieces were then grooved 
ite iain tha ee Y in. wide so that the top edge of the 
: ino i. & ie Ge "and 45 groove was ¥% in. from the top side of 
je. long;, Sber or heavy a wa the cushion. Into this groove half of g 
oard, y _in.; eig 4-in. ‘$s bber ti f d d 
square-head machine bolts 2% in. 36-1n. ru r tire was forced and fas. 
— alone: with washers; eightoon 1 %-in. tened with small brads, the heads being 
NO. at-ne screws; tweive -1n. oO. ° ¢ 
9 round-headed, blue, or nickel screws; set well into the rubbér. 
eighteen 2-in. No. 10 ,round-head, blue or This tire, from which the rubber “cush- 
nickel screws; wo “In. OOKS an eyes; — ” M4 - = 
four %-in. dowel rods 36 in. long; 6 ft. of ion pieces were made, was cut in half 
%-in. hard rubber tire; three 10-cent by pulling it through a -in. hole ina 
Knitted dish ores _ Bad poy x4 tacks; block of wood into which a razor blade 
set 0 4-1n. poo als. o as follows: - p 
No. had been set, as illustrated. The cushion 
Pcs. T. Ww. i. Parts pieces were next covered with felt and 
4 % 1% 24 Frame secured to the top of the table with 
3 o as = oe round-headed screws. 
2 Ye 2% 25 Trim The legs and the rails were fastened 
; «= & Be te together with bolted joints. Then the 
2 % 2% 22 Rails leg units were fastened to the frame with 
a oe oe. ae . Rails hinges so placed that one unit came 
' _— between the legs of the other. Each 
unit was made rigid in an upright posi- 











tion by the use of a 12-in, 
hook and eye extending from 





rials, were made to conform to 
the lumber dealer’s mill list. 

As will be seen from a study 
of the drawings, the frame was 
joined by the cross-lap-joint 
method so as to make the top 
edges of the frame pieces even. 
The pieces of the frame were 
so placed as to have a piece of 
the frame on each inner side 
of each pocket. 

Upon the frame a sheet of 
fiber composition wall board 
was nailed. A heavy, flat gyp- 
sura wall board would have 
made a firmer and smoother 
surface, more like the regular 
billiard tables, but we preferred 
the lightness of the paper com- 
position. Pockets were located 
in each corner and at the sides. 

Over the wall board the felt 
cloth was spread, pulled taut, 
and fastened with thumb 
tacks. In each of the pockets 
the felt was fastened either to 
the underside of the wall board 
or to the woodwork of the 
frame. 

Around the frame, to hide 
the edge of the wall board, 
pieces of trim, 24% in. wide, 
were fastened with screws to 
the ends of the frame pieces. 
These pieces were mitered at 
the corners. 





es 


«6 . ” ite es : : 
The stock for the “cushions Top view of the game table partly broken away to show the framework; 





the lower rail to the underside 
of the frame. 
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UE sticks might have been 

made from old _ broom- 
sticks by working one end down 
to 3 in. in diameter and taper- 
ing the sides to the largest 
possible diameter at the other 
end. We have found, however, 
that %-in. dowel rods, 36 in. 
long, answer nicely as cues, 
so we have not yet made the 
heavier ones. Dowels can be 
obtained at large hardware 
stores and woodworking 
plants. 

The cost of the table was a 
little less than $10. The felt 
cloth of the kind from which 
banners are made was bought 
at the local department store 
for a little less than $3. The 
pool balls were expensive 
because there is little call for 
them, except as part of a com- 
plete outfit. A local toy store 
was willing to order them at 
a cost of about the same as the 
felt. The other materials and 
hardware, which were readily 
obtained, brought the total up 
to the figure named—a small 
expenditure considering the 
enjoyment the game _ board 
gives us during many long, 




















‘lig i sees 


was next shaped to form the side view indicating how the legs fold; details of joints and cushions. inclement winter evenings. 
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Stove Pipe Leaks 
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ets by ae Aaben sove BDe 
inside ~ chimney hole by ed 
te ee Bi MAKE 
tte : your own 
mp of & 
; of a h 
i ome repairs 
“cu sytee jokers of a and save money 
“blade bile, secs F YOU hate to call and wait for a repair man and 
ushion pay repair bills, always have a small can of 
it and Smooth-On No. 1 in the house. Then in a few 
with minutes and for a few cents, you can do dozens of odd 
ee - — jobs that let you give your wife those dollars that would 
stened ae d_loc oY 885.5 . otherwise go to the plumber, auto mechanic, etc. 
n the Ue Loose Smooth-On No. 1 stops leaks in steam or water 
> with i : boilers, hot air furnaces, heating, water or gas lines, 
Each radiators, smoke or air ducts and tanks, enables you to 
poi set loose handles, locks, screws, casters, bath room 
12-in, fixtures, to attach hooks or shelves to masonry walls, 
from etc. On your car, it will repair cracked water jackets, 
rside lop — leaky radiators, gasoline, oil and water leaks, 
¥ 4 : “es tye and will make loose grease cups, nuts and hub 


caps, stay tight. 

Being your own handy man with Smooth- 
On No. 1 not only saves time and money, but 
gives you that independent feeling, and the 
satisfaction of knowing that you are more 
helpful to your family. Besides, when a job 
is done with Smooth-On you also know that 
it is done right and will last. 


Get Smooth-On! No. 1 in 7-oz., 1-Ib. or 5-Ib. 
can from any hardware store or supply house 


uper- 
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5 in. 
ues, 
the 
1 be 
vare 
ing 


8-29 





SMOOTH-ON MEG. CoO. 
Dept. 58, 570 Communipaw Ave., Jersey City, N. J. 


asa Please send the HOUSEHOLD REPAIR BOOKLET. 


felt 
1ich 
ght 
tore 
The 
sive 
for 





the 
ind 


lily 
up 
all 
che 
ird 
ng, 








| 
. 






































1%6 





connect 
Office Plans with 
Shop Performance 


by installing 
Neeaan-ROOT Remote Indicating 
MAGNETIC COUNTERS 


In the office you plan for raising 
the output or reducing costs, 
but at the machines your 
plans meet success or failure. 


Here’s a Counter which keeps 
you informed of the ups-and- 
downs of production at any 
machine. 


PRODUCTION CONTROL 
Jrom your Office 


No waiting for reports from the shop. 
You get the total of finished products 
or smallest parts—as fast as pro- 
duced. Wired to you from machines 
or assembly lines. Registered on the 
Counter-dial over your desk. 


Mechanical contacts on machines 
in the shop make and break the 
electrical circuits which operate the 
Counters, banked on convenient 
Counter-Board. The electro- 
magnetic drive of the Counter gets 
its current from your regular light- 
ing circuit or from storage battery 
as may be ordered. 


Small Counters 
This small Rotary Ratchet Counter 
(INo. 6) counts reciprocating move- 
ments of the lever, as required for 
recording out- 
put or opera- 
tions of small 
machines. When 
lever is moved 
through an an- 
gle of 40 to 60 
degrees, the 
counter  regis- 
ters one. This 
counter can be 
adapted to no end of counting 
purposes.’ Price $2.00. (Cut 
nearly full size.) Small Revo- 
lution Counter, also $2.00. 
Veeder-Root can supply you with 
Counters to “count anything on 
earth.’’ For general machinery, tex- 
tile machinery, automatic vending 
machines, business office machines, 
experimental and development- 
work. Mechanical and magnetic 


counters; ask for literature on the 
lines that interest you. 
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A Garage Workshop 


(Continued from page 86) 


anywhere in the shop as may be required. 

The saws are hung on nails along the wall 
near the woodworking vise; boxes and cans 
of nails, screws, nuts and bolts, paint, sand- 
paper, and other small articles are kept on the 
shelves at either end of the workbench. Ham- 
mers and wrenches have their racks on either 
side of the windows. 

Unfinished small work and usable bits of 
wood are kept in a swinging drawer beneath 
the bench. Metal scraps are kept separate 
from the wood and deposited in a keg or box 
under the bench. 

A tilting trash box, with a metal lip like a 
huge dust pan, facilitates sweeping and sup- 
plies the air-tight stove with plenty of fuel 
in cold weather. 

On Saturdays the boys of the neighborhood 
—and there is an astonishing number of them 








One of the tool racks and the trash box, which 
can be laid down to receive all the sweepings. 


—have the run of the shop. On these occasions 
sad experience has made clear the advisability 
of locking up the best tools in a wall cabinet, 
for some of the younger craftsmen have no in- 
hibitions about using a chisel for a screw 
driver or in cutting off nailheads with a plane. 
Among the tools are a number of “seconds,” 
=— are always placed at the disposal of the 
ys. 

The many useful things produced in this 
shop would make a formidable list; there have 
been scores of them, from tiny boats to sub- 
stantial pieces of furniture. About half the 
time has been required to construct these items 
as would be the case under ordinary conditions 
where the tools and materials are not so 
handy. When there is a call for minor repairs 
about the house, the job is done quickly by 
virtue of having everything necessary within 
immediate reach. 


Fruit Jar Rubbers Prevent 
Rugs from Slipping 


[THE slipping ” 
of rugs and 
carpets on pol- 
ished floors can 
be prevented by 
sewing fruit jar 
rubbers to the 
underside. A rub- 
ber should be "7 
placed at each | 
corner and, for 
large rugs, one or 
more placed along 
the edges. The 
rubbers ‘also tend 
to keep rugs from 
turning up.— 
W. E. Burton. 








METAL gutters that leak can be patched tem- 
porarily by cleaning the defective area with 
sandpaper or a wire brush, painting it, prefer- 
ably with roofing paint, and applying a piece of 
canvas which has been soaked in paint. When 
this is dry, apply another coat of paint. 
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Mancn, 
Solve the mystery 
of quiet waters 


» 






THERE is a mysterious lure in the soft ri ; 
shadowed waters. Let the gentle witcher ait 
streamland lull you into understanding. ; 
from —, = oe ae float through 
moon-mellowed pools. Solve the mystery of 
waters—in an Old Town. — 

You’ll appreciate the graceful trimness of Old. 
Town Canoes. They’re patterned after real Indian 
models. Light and perfectly balanced. Durable 
too. Priced as low as $67. From dealer or factory, | 

Write today for free catalog. It shows and prices” 
many light, water-tight models. Paddling, Sailing | 
and square-stern canoes, extra-safe Sponson mode 
els, dinghies and sturdy family boats. Also speedy | 
craft for outboard motors—racing step planes and 
hydroplanes. Old Town Canoe Co., 1993 Main | 
Street, Old Town, Maine. 


‘Old Town Canoes” 


> 











FLY THIS ARMY PuRSUIT § 


Light and fast, this 
one-foot model is a 
r 





nsignia of} ~ SRR 1? 2 
in colors. Construc- ceieiltieips 
tion set includes ready-made aluminum propeller, shaft, rubber 
motor, stream-line wood wheels, pre-cut balsa ribs a 
other parts, with clear directions. Can be assembied in 3 brs, 
yr. old boy, without tools. Complete set, packed in un- 
breakabie mailing tube, only 75c, postpaid in U. S. Send cheek or 
money order today (no stamps). Print address plainly. Satisfaction 
or money refunded. 


LOGAN TOY WORKS, 35 E. Gay Street, COLUMBUS, 0. 


(We cannot make C.O.D. shipments. No retail catalogue issued) 























Handles Easil 
in 16- 


Tractor 








Breed squabs and 
make money. id 
by millions at higher 
prices than 
chickens. Write 
at once for two 
free books tell- 
ing how to do 
it. One is 48 pages printed in colors, other 32 pages. Ask 
for Books 3 and 4. You will be surprised. 


PLYMOUTH ROCK SQUAB COMPANY 


616 H Street, Melrose Highlands, Massachuse‘ts. 
Established 28 years. Referance, any bank or trust company. 











BURN YOUR NAME ON TOOLS 
with THE e 
Tools FromTheft. write with elec- 
tricity any name or <n on the hard- 
est and finest tools and instruments,or 


etal, like writing on paper with 
Den oF pbencil, , Complete Outtit 






§3.s0 ere. Interest- 
ing ilgatratad es — free. Write to- 
. Agents wai le 
ARKOGRAF PEN CO. <eES 
1171-A East Stark St., Portiand, Oregon 














HBS PAINT < 
QUICK, EASY PROFITS! 
Practically no investment. 
Small space required. Steady 
demand and BIG PROFITS re- 


spray method. h 
of five with brushes. Pays for itself on 
easy monthly payments. 30 DAYS’ 
TRIAL. Write today for details. 
ART Ss. CO 


H 8 . Co. 
Box P391, Troy, Ohio 


QUICHLY PAYS 
FOR ITSELF. 





E 
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Build it 
with 
a 
Maydole 





oe oe eee 











If you like to work with good tools, you'll 
want these Maydoles for your set. Take one 





Sold 

Baa in your hand, heft it, swing it, test its re- 
r two markable “‘Shang.’? You’ll know why they 
@ do are the choice of experienced carpenters and 


machinists. Made from the finest grade of 
tool steel and selected, second growth hick- 
ory, Maydole Hammers are built to stand 
years of hard service. Your dealer carries 
a complete stock, ask him to show you the 
style and weight that fits your grip and 
swing. 








Write for a free copy of Pocket 
Handbook 23 “*B”’ which con- 
tains many valuable tables and 


much useful information. YOuR HAMMER. SINCE 41843 
iS » 
m ai ole 
__— 


Hammers 


The David Maydole Hammer Co.,Norwich. NY 
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All.’’ 


Units avatlable separately, tf destred— 
and on easy terms. Matl coupon NOW 
for complete information. - 














All the Qualities a Workshop Should Have 


It takes more than mere profusion of tools and equipment to make a workshop that will 
bring complete and lasting satisfaction to you. Back of this must be well-thought-out design 
and high manufacturing standards to assure, in every unit and part, the strength, the rigid- 
ity, the accuracy and the operating efficiency essential to quality workmanship. 


With the Ar-Con Utilitool you have an outfit that will prove equal to every demand you put 
upon it. From the 4 HP, ball-bearing repulsion-induction type motor—the most efficient 
type built—to the wing screws and lock nuts of drop-forged steel, every detail of the Ar-Con 
Utilitool is designed and built to assure an ample margin of power and strength, and the 
maximum of accuracy and dependability. Truly it is deserving of the title ‘‘ King of Them 
[; 
I 


T 


THE KING OF 
THEM ALL 








he Ar-Con Tool Company 
500 Fassett Street, Toledo, Ohio 











‘‘Lava-clean’”’ 


are 
clean! 


Men—you who love to tinker—here’s just the 
scap you need, Cleans quickly and thoroughly 
the toughest-looking pair of hands that ever 
fussed around a work bench. Makes more 
lather in 15 seconds than ordinary soap in 69, 
and even hard or cold water won’t discourage 
it. Millions use it. ‘‘Good old Lava,” they 
call it. Gets hands clean! Not just “surface 
clean,” but clean way down deep. As easy on 
your hands as fur-lined gloves—because it’s 
made from the finest of vegetable oils. All 
grocers and druggists sell it. 


Full size cake of Lava Soap FREE! 





wee anenne Mail this coupon-- ------ 


Procter & Gamble (Dept. X 329) 
Cincinnati, Ohio. 

Please send me, FREE, a full size cake of 
LAVA, the hand soap that removes all the 
dirt and grease. 














; Mail descriptive circular on Ar-Con Utilitool, with prices 
Tue Ar-Con Toor , 4 ™ 
PO beCdgasenccececeadesedastes.s s0ecsge Gc eccceesedee 
CoMPANY — 
500 Fassett Street Toledo, Ohio | IN 54.5 a canama eau as ao). WL a as webeiae tale 
RET LOC DM ORE RET TELE OT: 
i s 
© Pg ey oF 
RS ee ieelr 
¢ La = 
£2 
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Buia Vous Scale 
Model Airplane 


the IDEAL way! 


[PEAL Models are accurate, scale-reduction 
copies of famous Airplanes; perfect duplicates 
in appearance and construction details, with 
many realistic parts and fittings not found on 
other models. They make long, perfect ‘hts and 
are controllable by movable ailerons, elevators 
and rudder. Build an IDEAL Model—it’s the 
easiest, quickest and safest way to construct a 
strong, reliable Model thatis guaranteed to fly correctly. 

“SPIRIT of ST. LOUIS” shown above. 3-ft. 
Model. Complete Construction Outfit... $7.50 

Also Models of FOKKER, DeHAVILLAND, CURTISS 

and other aircraft 
Ask your Dealer for IDEAL Model Airplanes, 
or send for our big Catalog 
Plans for Model Airplanes .. . 25c Each 

Accurate 4-size Plans, with BulidingPiving Instructions for 
any one of the following: New York-Paris; FOKKER; DeHa- 
vil id; Cartise: NC-4 Seaplane; Bleriot, ‘Taube or Niew 

th Plans. i er cents each. Catalog Free 


64-page Catalog - 5c 


Biggest, best listing of everything for 
building all kinds of Models; also 
much other Aviation information. 
Send for yours now! 


IDEAL AEROPLANE & 
SUPPLY CO., Inc., 
Headquarters for 18 Years! 
28 West 19th Street, New York City 
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Chests in Popular Degli 


(Continued from page 80) 


more suitable for machine fitting th 
"Dowel be | wt ty aa 
owels may oca y drivi 
brads about halfway in one of the edges tae 
joined at the points where the dowels are rm. 
quired and cutting them off so as to leave 
about } in. projecting. Carefully place the 
two boards together and rap them 
with a mallet. Separate them and pull ow 
the brads. The small holes will be in perfect 
alignment and will indicate where to bore the 
dowel holes in both edges. 

After the boards have been glued, plane 
them roughly to a straight surface and to ap 
even thickness at the ends. Select ‘the 
sides of all pieces, joint the best edge of 
mark and saw the lengths accurately with g 
fine saw, and plane the parts to accurate 
widths. 

The Colonial chest illustrated is assembled 
by fastening the end pieces to the sides with 
1}%-in. No. 9 screws and hiding the serey 
heads with plugs. Bore a 7%-in. hole as at 4 
Y in. deep, and drill a 3¢-in. hole the rest of 
the way. Make the plug by sawing \% in. 
from the end of a 4-in. board and plani 
whittling, or filing it round and tapered so it 
can be driven closely into the 7%-in. hole, 
Drive the screw; then glue and set the plug in 
the hole. The grain of the plug should coin. 
cide with the grain of the surface. Later on 
the plug can be trimmed flush with the board, 

Chests may be assembled by several other 
methods shown on page 80. 

In the high chest, the open dado joint B is 
assembled by means of 114 No. 8 screws driven 





A chest hinge; various methods of applying 
butt hinges; the steps in fitting ‘a chest lock. 


a little slantingly. The countersunk screw 
holes and the joint are covered with a strip or 
truss. 

In the Hepplewhite chest, the dado or milled 
corner C requires the use of a circular saw; the 
grain at 1 is a weak place. The half-and-half 
joint at D, nailed two ways and with the nails 
set and the holes filled with putty, makes a 
good joint. The mitered and splined joint E 
is the best joint shown; it is strengthened by 
splines 2, made of veneer and glued into slant- 
ing saw cuts of suitable width. 

The construction of the seat chest permits 
a simpler form of corner. The sides and ends 
may be securely nailed as at F. 

A chest bottom should be perfectly square 
and fastened to the bottom with sixpenny fin- 
ishing nails or with 114 No. 9 screws. 

The trusses and feet may be made from 
34-in. pieces cut larger than required, glued 
together, sawed, and the curves smoothed 
with spokeshave, file, and sandpaper. Fasten 
these in place with glue and with nails or 
screws. 

Handles may be made of %-in.-thick wood 
hollowed underneath and fastened with glue 
and screws. 

Make the cover }% in. larger all around than 
the body of the chest, with square edges and 
true angles. The (Continued on page 130) 
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A File for 
Every Purpose 


POPULAR SCIENCE MONTHLY 





Just before the opening of 
the New Industrial Trust 
Building in Providence, a work- 
man was using a file with the 
delicacy of a manicurist on the 
sheer steel side of a thirty-five 


ton door. 


The massive door guarded the 
entrance to the bank’s vault. The 
workman was filing its surface of five 
ply drill proof steel to prepare it for 
the “fine grain finish”. 


Asked what kind of a file he was 
using, the workman replied, “Nichol- 
son — because it’s a very good file”. 


Which is the basic reason why thou- 
sands of skilled workmen use only 
the NICHOLSON Brand. At your 


hardware and mill supply dealers. 


NICHOLSON FILE CO. 
Providence, R.1., U.S.A. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the: INSTITUTE OF STANDARDS. See page 8. 
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FREE To Men Past 40 


WELL-KNOWN scientist’s new book 

about old age reveals facts. which, to 
many men, will be amazing. Did you know 
that two-thirds of all men past middle age 
are said to have a certain seldom mentioned 
disorder? Do you know the frequent cause 
of this decline in vitality ? 


Common Old-Age Symptoms 


Medical men know this condition as hy- 
pertrophy of the prostate gland. Science 
now reveals that this swollen gland—pain- 
less in itself—not only often cheats men of vitality, 
but also bears on the bladder and is often directly 
responsible for sciatica, backache, pains in the legs 
and feet, frequent nightly risings, and dizziness de- 
noting high blood pressure. When allowed to run on 
it is frequently the cause of the dreaded disease 
cystitis, a very severe bladder inflammation. 


65% Have This Gland Disorder 


Prostate trouble is now reached immediately by a 
new kind of home treatment—a new, safe hygiene 
that goes directly to the gland itself, without drugs, 
medicine, massage, lessons, diet or the application of 
electricity. It is absolutely safe. 50,000 men have 
used it to restore the prostate gland to normal 
functioning. The — involved in this treatment 
is recommended by practically all the physicians in 
America. Amazing recoveries are often made in six 
days. Another grateful effect is usually the immedi- 
ete disappearance of chronic constipation. Usually 
the entire body is toned up, as much of your youthful 


vigor is restored. These results are guaranteed. 
Either you feel ten years younger in six days or the 
treatment costs nothing. 


Send for FREE Book 


If you have this gland trouble or if you have any of 
the symptoms mentioned above you should not lose a 
day in writing for the scientist’s free book, ‘‘Why 
Many Men Are Old At 40.”’ It will enable you to ask 
yourself certain frank questions that reveal your 
true condition. Every man past 40 should make this 
test, as insidious prostate disorder often leads to 
surgery. This book is absolutely free, but mail cou- 

n immediately, as this edition is limited. Address 

lectro Thermal Co., 4015 Morris Ave., Steuben- 
ville, Ohio. 


_If you live West of the Rockies, mail your 
inquiry to 
The Electro Thermal Co. 
303 Van Nuys Building, Dept. 40-R 


LOS ANGELES, CALIF. 





THE ELECTRO THERMAL COMPANY, 
4015 Morris Ave., Steubenville, Ohio. 


Please send me Free, and without obligation, & copy 
of your booklet, “Why Many Men Are Old At 40.” 
| Mail in plain wrapper. 


I Name 


ee ee ae er Ee ere 





A definite program for getting ahead 
financially will be found on page 
four of this issue. 





Choose “¢ Instrument 
/AeBig Professionals Use 






all the musicians in my 
present band use 





Instruments” 


If you are interested in a musica} 
instrumeut, you should buy the 
make the big professionals use—the 
Buescher True-Tone. They are the 
very finest instruments itis ponies 
to buy, and have improved features 
no other instruments possess. Yet, 
they cost no more. 


? ‘ You can get 

6 Days’ Trial Yor nett. 
Saxophone, Trumpet, Trombone, Clarinet 

other instrument on trial, and if satisfactory, pay 

fe it on easy monthly terms. Write your name and address 

and instrument in which you are interes on margin and 

mail for free illustrated booklets and prices. (S07) 

Buescher Band Instrument Co. 
718 Buescher Block Elkhart, 





Ind. . 






everywhere boys are forming these 
clubs, fine sport using this shooter 
which is scientifically and practically 
made. Zip-Zip Shooter is the best buy we 
know of for 35c or 3 for $1.00. We will 
ship to you if your 

dealer can’t supply 

you. 


AUTOMATIC RUBBER 


Co.,Cotumbia, S. C. er 





Build? 
Send for the Bennett Book 
of Beautiful Homes 


ee © ng? 
ona oo (om ae oe am as ae ee oe a 
Bennett Homes 1039 Main St. 
North Tonawanda, N. Y. 
Please send me the 90-page Bennett Book. Free only 
in Ohio, New York, New Jersey, Pennsylvania, and 
New England. Elsewhere $1.00. 
Bdesecccesscess > 
PM cannceedden as Sekt se se swee : 
PO ee ee 
Am interested in hcuse........ 
summer cottage.........+++ 
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Chests in Popular Designs 
(Continued from page 128) 


molding H (Colonial chest drawing) 
the cover is 4% by 114 in. It is fitted to the 
edge, mitered, and fastened with glue and g. 
penny finishing nails. Place the glue in th 
middle of the end as at G, which will allow the 
cover to shrink and swell without tyic: 
Take the same precautions in fasteni 

J with glue—that is, apply the glue only gf 
the center—and have the screw holes fit the 
screws —, The edge of the cover 
project 1 in., but it may be 14 in. less 

H will just clear the body of the chest. “7 


REG ULAR chest hinges, which have one leaf 
offset, as shown in the upper left-hand eg. 
ner of the drawing on page 128, are ordi 
used. The offset leaf is attached with sereys 
to the upper edge of the back of the chest ang 
to the inner surface of the back. Hinges ¢ 
this type can be obtained at the larger hap. 
ware stores and manual training supply Houses, 
Ordinary butt hinges K also can be use 
and, of course, are obtainable anywhere. Ty 
apply them, lay the cover and chest upside 
down; place the butts and drive the screws 
while in that position. If the cover and back 
are flush, the hinges may be placed as at P, Ig 
that case, a strip 14 by 1 in. in cross seetign 
should be fastened to the inside of the cover 
as at Q to make the joint tight 
Fasten a piece of chain, strap, or webbi 
about 18 in. long from the chest to the cover, 
inside, to prevent the cover from falling too 
far back. 
Butts placed at LZ in the drawing of the 
chest seat may be cut entirely into the cover 
(as shown at M in the drawing on page 128) or 
one half their thickness may be set into the 
cover and half into the back piece, as at N, 
Fit the chest lock by following the 
illustrated. Place the striker R in the lock and 
turn the key; drop the cover on the striker 
and the points 4 will mark the underside. 
Raise the cover, place the striker in the marks 
accurately, and mark carefully around the 
plate with a knife. Sink the depth of the plate 
until the cover will be held firmly when the 
chest is locked. After the chest has been 
— the escutcheon may be fastened: in 
ace. : 
The chest may be finished on the outside in 
its natural color or stained. Give the wood 
two coats of shellac and two of rubbing varnish 
or rubbing lacquer. Rub the undercoats with 
No. 4-0 sandpaper, and if varnish is used, rub 
the last coat with powdered pumice stone and 
oil. Do not finish the inside in any way or the 
aroma of the cedar will be destroyed. 
Some manufacturers sell knocked-down 
cedar chests in a variety of designs. These 


i 





coe ee, 


that the parts practically lock together. Their 
assembly is, therefore, a simple matter. 

Manual training supply dealers and stores 
which carry hardware specialties often have 
on hand a supply of special hardware for 
chests, including copper bands, corners, hinge 
plates, escutcheons, handles, and chest lid 
supports. 


Rigging Ship Model Deadeyes 


VERY simple | 

method of lacing |} 
deadeyes together for } 
ship models is to use a ff 
form made as shown 
from a small piece of 
fiber board. Drill two © 
holes the size of the 
deadeyes and cut a 
slot between them to 
allow the deadeyes to 
be removed after they 
have been laced to- 





Fiber form is aid in 


usually have finely machined corner joints s0' 











gether.—D. W. Carr. 


lacing tiny deadeyes. 
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est. % Yes, you can—anybody can make a lot 
| of money right at home, and what's 
AVE One leaf more, have real fun doing it. We show 
t-hand cop. ou how. We furnish complete outfit 
> ordinarily for work and give you this big assort- 
vith serews ment of giftwares without extra charge. 
fom and 
in 
ger han. FREE of extra cost—Send coupon for de- 
Ply houses tails of our amazing new plan. It tells you 
_— = how to get a big assortment of giftwares 
oat wl worth $63.10—24 separate articles—with- 
the screws out a cent of extra cost. 
and back ~; 
= M dW Earn'10to'50 
the one to 
the cone en an omen n 
r webbi * + 8 w 
cor a week, painting these artistic 
ot the objects at home this asy Way 
an My A business of your own. $10 to $50 aweek. spare time or full time. There is no limit 
oa 4p Your own gifts for friends at wholesale to the profits you can make. _ 
th : prices. Furnishings for your home. Beau- By our new plan we furnish complete 
| lock tiful imported art wares. The admiration outfit and give you a big assortment of gift- 
“ Pe and envy of all your friends. All this can wares free of extra charges. When you 
nderside. quickly be yours. Whether manor woman, paint them as we show you they have a 
be male you can learn the fascinating new profes- value of $63.10. No extra cost for any of 
und the sion of Art-crafter right in yourown home. these things. This assures you a good profit 
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had the No experience required. We show you You don’t do any peddling or canvassing. 
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OME men never seem to have any 
trouble in keeping stenographers. 
They're pipe smokers, too, but they've 
discovered Sir Walter Raleigh, the mild- 
est, mellowest smoke that ever came out 
of the South. Stoke that strong old briar 
with Sir Walter Raleigh, men, and not 
even the sniffiest steno will object to it. 
By the way, we line the tin with gold foil 
to keep Sir Walter fresh and fragrant to 
the last pipeful. 
LIMITED OFFER Sg 
(for the United States only ) 
If your favorite tobacconist does not carry 
Sir Walter Raleigh, send us his name and 
address. In return for this courtes; , we'll 
be delighted to send you without charge 
a full-size tin of this milder pipe mixture. 
[ Dept 184, Brown and Williamson 








Tobacco Corporation 
Louisville, Kentucky DN 


ce, 


SIR WALTER 


RALEIGH 


Who discovered how good a pipe can be 


It’s milder 








— 
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A Record-Breaking Model 


(Continued from page 106) 


and tie them to their small hooks, which 
are anchored on the center “‘cans’’ on each side. 
Be sure that the rear threads are drawn up 
snugly without being tight. By using this 
socket method, you can assemble the hydro 
part of your model in a few seconds. 

Remember that your model will perform 
considerably better without fleats provided 
you readjust the locations of the planes to 
secure the correct flying balance. 

To fasten the wings in place, use fairly 
strong strips of rubber or rubber bands. Unless 
a strong band is used on the elevator, the model 













PROPELLERS SEAL END OVER 
SHOULD JUST CEMENT IN 
CLEAR PLACE 
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CONSTRUCTION FRONT FLOATS 


Top and side views of the assembled model; 
how the front floats are attached; method 
of pinning elevator parts to cardboard. 


may fly in an eccentric way because the eleva- 
tor shifts and twists slightly at will. 

The propellers should be threaded around 
through the bearings so that when they are in 
their proper position they turn up through the 
center and down on the outside—in other 
words, the right-hand propeller turns clock- 
wise when viewed from the rear. 

String up two 10-strand motors N so that 
they are the same length and neither has very 
much slack. Slip these motors on to the 
S-hook and shafts. 

Find a place—preferably where there is tall 
grass—and glide the model by holding it level 
with your shoulders on an even keel and push- 
ing it positively but gently into the air. If 
the nose drops quickly to the grass, either you 
have not launched your model fast enough or 
the elevator and the main piane should be 
moved slightly forward. Be careful to do your 
gliding where there is nothing to puncture your 
wings or floats. Be sure to inspect your floats 
before going out on the water with the model. 

When a good gliding setting has been ob- 
tained, so that the model sails along without 
much stalling, you have found the suitable 
trial setting for flying the model. 

Do not send your Morris model out across 
a lake unless you have a motor boat of some 
kind to follow it, as perhaps it will fly with the 
wind considerably faster than you can follow 
it with a rowboat. 

The hydro model should always take off 
from the water facing the wind or with its nose 
straight into the wind. For a trial flight, 125 
turns with the 5-to-1 “egg beater” winder will 
be required on a calm day to get off the water 
quickly, and 100 turns will be required on a 
day when there is a little breeze and ripples 
on the water. (Continued on page 134) 













sport — “Evin. 
ruding!” 
fun than flying, Bae 
thrills at 30 than from 
car at 60 M. P. 
Evinrude — y 
est twin loon aa ~ 
winner of most endus 
ance runs, offers stijj 
more powe7, more 
more features for 1929, 
Four “twin” models — 2y, 
6, 14 and 20 H.P., with 
light weights of 44 58, 75 
and 95 Ibs. A size for 
craft, — canoe to 
cruiser. Water f ignition 

easy starting made still easier, coped stream. 
line, pressure vacuum cooling (no moving 
parts), ball and roller bearings, self steering, 
Easy time payments as low 31.10 down, 
Write for new free Evinrude ord "Book. 

EVINRUDE MOTOR COMPANY 

2525 27th St. Milwaukee, Wis, 

eg re of portable, Basoline enginer. 

















Shows how YOU Can Make 

; Fine Clocks Right at home 
Money - Making HOUSANDS of menhave 
ideas. Gives full built our Clocks. For 
Sates, their own use—or to sell 
movements and 8% money-making Drices, It's 
-WriteNOW easy, fascinating. Only ordi- 
‘or your copy nary tools needed. Wefurnish 
plans, instructions, parts 
Works all assembled, ready to 
install, as low as $1.65; others 
with chimes at all prices. You 
make the case, er simply a» 
semble knock-down parts, 
Cash-in on the demand for 
craftsman-built Mantel Clocks, Ban 
jo Clocks, Grandfather's Clock, 
Here’s a hobby that PAYS—in 
pleasure, in ownership and ia 
spare-time or full-time PROFITS! 

Write for FREE Catalog and Special Blue Print Ofe 


AMERICAN CHIME CLOCK COMPANY 
1691-C Ruffner St. Philadelphia, Pa. 
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YOU PLAY 
tunes the first 
day with an 
easy-playing 
Conn instru- 
ment and the 
fascinating new in- 
struction methods. No 
long drudging over scales. 
Conn gives you the exclusive 
features found in no others. 
Choice of famous artists. 
FREE TRIAL, Easy Pay- 
ments. Write now for liter- 
ature; mention instrument. 
Cc. G. CONN, Ltd. 
332 Conn Bldg. Elkhast, Ind. 


ON 


INSTRUMENTS 
Ss Wenor et manurecte™ 

















6 Jewel Cyl. Men’s Wrist Watch. Limited Time Only 
Note this watch is a six and not a one-jewel cylinder. Worth 
15.00. Genuine leather strap. dium dial, tells time in 
ifetime case, richly engraved. Rush your order. Quantity lim- 
ited. Send no mopey. pay postman $496. c 
e Russell importin, o. 
Box C. South Station ” Fall River, Mass. 
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The same 


\\ 


Every kind of woodworking operation 





Fast, Accurate 





\\ 





COMPLETE 


OuTEIT 


for home use 











» Brin and profitable 
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Make everything out of wood 
with the famous 


SANDING, 
BUFFING, 
ay 





an Make 

at heme 

f men have 

eks. For 

Pd 4 ° . . d h « 

sz| Amazing low price includes everything 

1. ready to 

65; others 

oat, You This complete all electric shop costs less than most other 

simply as 

mao outfits and gives you an excellent value. You can prove it EASY TERMS 

Goa at home by actually using the Workace in every kind of Our terms are all in your favor, a INCLUDES 

ROFITA woodworking operation, making furniture or other useful  2¢W 2nd revolutionary method , FALL THIS: 

on . 2 of purchase. Many pay for their 4” Planer 

\NY and decorative things for your own home and to sell at a — Workace Shop out of the profits | 8” Circular Saw 

—— handsome profit. The Workace is fast, accurate and easy lo eer. Prag Me cern a rin pana 

p to work with. Planing, sawing, turning, drilling, grinding, complete and ready to set up for 6” Buffing Wheel 
immediate use. The monthly 5” Emery Grinder 


sanding or buffing—you save time on every operation, do 
better, cleaner work, too. 

There’s ample power, strength and capacity in The 
Workace Woodworker to do any job quickly and econom- 
ically . . . mitering, tapering, rabbeting, beveling, slot- 
ting, cross-cutting, ripping—anything. Every unit works 
from the G. E. motor. All parts are sturdy and well fash- 
ioned. The regular Wallace UN- 
QUALIFIED GUARANTEE assures 


payments are so small you'll 
scarcely miss the money... 
Send the coupon plies 
and we'll see that you get full 
details and a — descrip- 
tion by return mail: 





4” Drill Chuck 
¥, H. P. G. E. Motor, 
110-Volt, A. C., 60 
cycle 
Endless V. Belt, two 
4” and one 2%” V Belt 
Pulleys, Cast Iron Sub 
Base and 10 ft. Cable 
with separable Pl 
The Planer and Circu- 
lar Saws are each com- 
plete units and may be 
purchased separately 
at the correspondingly 
low price of $25.00 

















“A 
replacement of defective parts for = 
one year. Get outfit 
This is a simple straight-forward 5 E N D T O D aa: right away 
offer—no exaggeration, no red tape— 2 ee “as 


! Wilcox St. and California ‘Ave., 
{ Chicago, Illinois. 


just plain facts that you yourself can | 
J 
| That Workace Electric Woodworker sure looks good to me. 
1 
J 


prove. If you want to make wood- 


working your real hobby—or a real { I want to know ALL about it, including your easy terms, right 





fi? ae | 





awa. 
source of income—send this coupon nel Bn win sn x. « wb-0'c xara al I ices 
for all details of this unusual prop- Workace 14" Bandsaw aid Geatatiis..... ..«. <.cscnccahcdbedinusincsecsueueee \ 
osition. Speedy, sesnene, O75 § AMMPONS.., 0.2.22. ssserescrsedensseussreassnsonasvarans | 
| EEE ATE Wa 6355.05 Sexea eyes | 
ROR CRS ae lise ee 
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Astonishing what a perfect 
patch—as lasting as the wall 
itself—you can make with Rut- 
land Patching Plaster. And so 
easy to use! Just mix with water, 
then fill the crack or hole. Any- 
one can do it in a few minutes. 
Atall paint, wall-paperand hard- 
ware stores. Rutland Fire Clay 
Company, Rutland, Vermont. 


Rutland 
patching 
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THIS 2222585, 


ONLY 1024 


Why not live in a modern new home of your own instead 
of in an old and shabby rented house that is costing you a 
fortune every year? You can build a new home on the STER- 
LING PLAN and pay for it with your rent-money— as low as 
.10 per month for a 6-room house. We even advance cash to 
% help you build,if you own a well located city lot. 
Bulld Now and Save Money! 
We ship you any home you select, ready to erect 
Sfumber cut to fit, FREIGHT PAID TO YOUR 
STATION. Big discounts for cash. Lowest 
rices in the history of our company Send 
in coin today for beautiful Color Book of 
Sterling Home Plans and » the home 
that you want us to ship yo 

International Mill ae Timber Co. 

9310 Wenona Ave., Bay City, Mich. 





A definite program for getting ahead 
financially will be found on page 
four of this issue. 











A Record-Breaking Model 
(Continued from page 132) 


It is taken for granted that you know how 
to stretch out the rubber before winding and 
walk in as you wind. The winding is done 
with the rubbers outside of the cans; and when 
the rubbers are fully wound, the S-hooks are 
transferred from the winder to the front hook 
on the frame, and the rubbers are slipped in 
the opening in the cans. A helper will be 
required for the winding. It is best to wind 
the model on land, but it can be done in a 
boat, providing the holder is at one end and 
the winder at the other end of the boat. 


F THE model can be launched from an inland 
pool, your problem is much simpler. Set the 
model down on the water, holding it only by 
the propellers and frame at the rear. Be 
careful not to put too much strain on the 
frame. In case a puff of wind catches the wing 
and tries to swing the machine around, let it 
do so by all means, for otherwise the frame 
or the wing will probably be wrecked. Then 
swing the machine back, edgewise to the 
wind, and set it in the water. 

If the model does not weigh very much over 
$ oz., you will find that it will hop right off and 
sail away through the air. It will give you a 
real transoceanic thrill, making you wonder 
whether your model will beat Morris’ record. 

You can tell from the performance of the 
model in this trial flight whether it is over- 
or underelevated, and adjust the wings 
accordingly. If it is very slightly overelevated, 
you have the ideal setting, as this will not 
bother you when your motors are fully wound. 
Now hurry up and recover your model before 
it gets lost from sight or some other boat 
runs over it. 

Occasionally the model turns upside down 
in landing, so that you may have only three 
little floats sticking out of the water to look 
for. In case your model flies over land after 
taking off from the water, you should have a 
bicycle or an automobile to follow it. 

For a contest, use new rubbers which you 
have previously stretched about four times 
their length, prewound 125 times on your 
5-to-1 winder, and then allowed to unwind. 
You should not put more than 200 turns in the 
motors; beyond this point they are apt to 
break and become inefficient. 

Let’s go, now, and see how close we can 
come to Morris’ enviable record! 


Sharp Edged Cutters for 
Making Dowels 


FINISHED DOWEL SQUARE 


STICK 


CUTTING nans = 
SHOULDER 


HOLE THE 
SIZE OF 
DOWEL 


REAR VIEW — 


A heavy steel cutter for preparing }4-in. dowel 
sticks; other sizes can be made in the same way. 


BECAUSE of their sharp cutting edges, 
dowel pin cutters like that illustrated will 
make long wooden dowels almost as accurately 
as a machine. The wood is merely driven 
through. Any size desired may be made in a 
few minutes by a machinist. The dimensions 
given are for a 14-in. hole.—R. C. STaNneEy. 


RUSH -ABSOL SL FRE) 


GLE SCREWoRiv, > 


Inte 


Cin User Literature! 


orecaennne Teh 


CLIP ? HERE 


rested in Factory Repr 


id Ave., 
=MAI z= 


A REE » ONC COUPON—the* : 
iso F giving amazing 125. 


The Pocket Machine 


Tre nent are’ a 
of_atiny R UW id holds 

the -to-Hold thing 
known against a 300-Pound_Pulll 


Seweas Its 10-to-1, ratio 


IOS IS, 


the ast i7ON'G +) 
yet - 


An Automatic 2 Ratchet W 


No. 2 
work, ** 


=f ' 
or on ume 


‘nc 


tight places, 
eversal—ter ALL Pliers, Nut Wrenc 
lamp, Spring-making Work, oe 


EIFEL-FuNH PL PIERENCH Kit 


monde gta “The T.N.T. of Tools" 
gee peer 


ee i Thi ten the Prine ‘at 
es the W: of the best ot! 

60 pounds nds and Costing $60 
Hundreds of 


tools Weighing 


ar aoe twenties 


are) paine these wonder” Mite to, make omes 


og MOre le; more an a eat 
area pee 


A GUARANTEED SU 


PER-QUALITY PRODUCT 





for PlleRench Factory Repres 


| Lf rou 


Also Big Winter and Spring M: 


entatives—Full 


12 days; wer another $379 In'S dave, 


Mail Valuable Coupon Above NOW! 


Demonstr’n Sells ats Demand boas S78: 











.BUILD A GENUINE 














(PHOTO or ORIGINAL MODEL) 





SEND ORDER 





KIT complete with metal fittings, selected bi 
drawing, instructions, etc. 


Only $3.00 or $4: 


with propellers carved, Postpaid. 
NOW. NOC. 
SEND 10c FOR MANUAL AND LIST 
Clubs, schools, dealers—write for terms. 
PERU MODEL AIRPLANE SHOP 
Peru, Indiana 


oO. D. 




















Surprise and puzzle your friends 
magic chemical tricks; make ink; 
cloth; test water and soil; write 
FY letters with invisible ink; pour 
Y brown and black liquid from a 
All these and many B 
chemical stunts are easy with GF 


of water. 


craft Junior. It’s the best 
fun you ever had! Get yours ™ 


ical stunts. 4 
4 yours right away! 


in 


and Chemcraft 

zine to every boy 
writes for it now, 
of new ideas and ¢ 


Ask 


watt The Porter Ci 
115 Sum 


Hagerstown, 
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JOINED YET? 
Get in the circle of 
men who’ve found 
the perfect shave— 


the cool shave with 
LISTERINE 
SHAVING CREAM 
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to Sharpen 


Wood-Working 
‘TOOLS’ 


| ae man who uses edged tools 
will find in this new 40-page illus- 
trated booklet “How to Sharpen 
Wood-Working Tools,” real helpful 
information on the art of sharpening 
edge tools. 


Out of the background of long experi- 
ence and full knowledge Emanuél E. 
Ericson has written a book that earns 
a place in every man’s tool box. 


Sign and mail the coupon below and 
we will send you a copy free. 





Sharpenin i g 
Stones o 


for your 


GOUGES, HATCHETS 
KNIVES, DRAW KNIVES 





] CABINET SCRAPERS 

idattanene WOOD CARVING TOOLS 

wooD FLOOR SCRAPERS 
WORKING AUGER BITS, CHISELS 
TOOLS Carborundum is the 
£3 Registered Trade 
Et 
on See ite Giicon Carbide 
property. 














The Carborundum Company, Niagara Falls, N. Y. 
Send me the 40-page booklet P-1 ‘‘How to 
Sharpen Wood-Working Tools.”’ 
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1. Burning is a chemical action carried on at 
a rapid rate. The oxygen in the air unites with 
the material that is on fire to form other com- 
pounds. When the action takes place quite 
slowly it is called oxidation, instead of com- 
bustion or burning. The drying of paint, for 
example, is an oxidizing process in which the 
oxygen slowly combines with the linseed oil. 
The rusting of iron is another example. 


2. Small brown lumps form on the roots of 
leguminous plants. These lumps contain bac- 
teria of a type capable of converting the ni- 
trogen of the air into nitrogen compounds 
which fertilize the soil. Even after the plants 
die these bacteria keep on enriching the soil. 


3. A warm solution of sodium hydroxide 
(caustic soda in water) will dissolve wool 
fibers but will have little effect on cotton fibers. 
If a piece of cloth is immersed for ten minutes 
in a warm two-percent solution of sodium 
hydroxide, it will be completely dissolved if it 
is pure wool. Any cotton fibers used to adul- 
terate the wool will not be affected. 


4. Sulphuric acid has a powerful affinity for 
water. In fact, if a large-mouthed bottle of 
concentrated sulphuric acid is allowed to 
stand uncorked, the level of the acid will 
slowly rise as water is absorbed from the air. 
Storage battery acid is sulphuric acid diluted 
with water. When this solution is spilled on 
cloth, the acid attacks the fibers and robs 
them of their hydrogen and oxygen tc form 
water and thus, in time, destroys the strength 
of the cloth. 


5. Hard water contains calcium compounds. 
Soap dissolved in such water forms, with the 
calcium compounds, a curdlike substance. If 
enough soap is used to precipitate all of the 
calcium compounds in the water, any addi- 
tional soap used will form lather in the usual 
manner. 


Answers to Questions on Page 55 


———___" 


6. Marsh gas is formed from decay} 
table matter. It is principally company 
methane. It burns with a blue flame. a 
bubbles that rise to the surface when you 
the muck at the bottom of a stagnant pods 


largely methane. 


7, Steel, cast iron, and soft iron differ 
in the amount of carbon they contain, Sh 
iron contains practically none. Steel containg 
a small percentage of carbon. Cast iron op. 
tains a relatively large percentage of carbon, 


8. Both the yoke and the white of an egg con. 
tain sulphur compounds which, during decay 
are converted into hydrogen sulphide, This 
gas has the characteristic bad egg odg 
Other odorous foods, like garlic, cabbage, 
and onions, also owe their nose-offend: 

qualities to various sulphur compounds. 


9. Cloth burns because the oxygen in the aip 
combines with the hydrogen and carbon ¢ 
which the cloth is composed to form wate 
vapor and carbon dioxide. This process 
be greatly retarded by coating the cloth with 
a substance which will protect the cloth from 
the oxygen. This can be accomplished by 
dipping the cloth in a solution of ammoniyg 
phosphate in water and then letting it dry, 
The ammonium phosphate forms a 
coating over the cloth fibers. Other substances 
such as alum, borax, ‘and sal ammoniac haye 
somewhat the same action. 


10. Baking powder used in all leavened bread 
is composed of bicarbonate of soda and a 
mildly acid substance such as cream of tartar, 
When the dough is heated by baking, the bi- 
carbonate of soda is changed to carbon dioxide, 
which is a gas, and to carbonate of soda (wash- 
ing soda). The acid substance reacts with the 
carbonate of soda to neutralize it, and the 
carbon dioxide bubbles inflate the dough and 


thus make it rise. 





Inside the coil is a core made up of a bundle 
of iron wires. When you treat iron that way 
it becomes a magnet, just as it does in a 
doorbell. 

** All you do with the juice from the battery,” 
Gus continued, “‘is to make the core of the coil 
magnetic. And after the current has mag- 
netized the core you cut off the juice by open- 
ing the contacts in the timer. 

“Now comes the part that seems mysterious 
but really isn’t. Wound on top of the coil of 
heavy wire are thousands of turns of very fine 
wire. That’s called the seeondary. One end of 
the coil is grounded on the frame of the car. 
We'll show that by a dotted line. The other is 
connected to an insulated metal finger that 
turns around inside the distributor head, 
making and breaking a series of contacts. 
Each one ot the contacts in the distributor is 
connected to a different spark plug. 


” HAT actually happens is that we make 
the core magnetic by using the juice 
from the battery, and then we use that 
magnetism to generate the high voltage cur- 
rent.’ Magnetic lines will create a current in a 
wire whenever you move the wire across the 
lines. In a regular dynamo, you move the 
wire. In a spark coil the wire stays still and 
the magnetic lines move like lightning when 
the primary current is cut off.” 

“Why do you need so many turns of fine 
wire? I should think the magnetic lines would 
have more effect on heavy wire,” Harnett 
interrupted. 

“What you want is plenty of high voltage, 
and the voltage generated depends on the 














How Your Car Gets Its Spark 


(Continued from page 8&4) 


number of turns, not on the size of the wire,” 
said Gus. 

**Seems simple enough,’’ Harnett admitted. 
*“Now, if it’s not asking too much, Id really 
like to know why your price for overhauling 
the ignition was so much higher than the other 
fellow’s. I know you'd do good work, but 
what is there to do besides cleaning the spark 
plugs and filing and adjusting the contact 
points?” 

“‘There’s lots more,’”’ replied Gus. “First 
I'd want to test the little spring that holds 
the contact against the cam and put a new one 
in if it was getting weak. Then after I got the 
timer in bang-up good shape, I'd want to put 
in all new high-tension cable between the 
distributor head and the spark coils. Yoursis 
old and cracked and leaks juice all over the 
place when it gets wet. If you don’t believe 
it grab one of the wires on a rainy day while 
the motor is running. 

“Then, of course, I’d want to test the dis 
tributor and make sure it wasn’t leaking, and 








after that I’d go over the spark plugs, replace 
the bad ones, test the spark coil, and then im 
spect every single connection. When I got 
through, your ignition would be just as good as 
when the car left the factory—and maybe a bit 
better!” 





Have you some motor problem or experi- 
ence you think would interest Gus and Joe? 
Let’s heer about it. The Model Garages 
always open, and its genial proprietors grow 
more popular every month. 





— 
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Nodel Deadeyes and Blocks", , When accuracy @ 
Made of Leather 
ying vp : 9 
Ano of HIP model builders can save much time and 18 At Sta e 
pe. work in making deadeyes and blocks by the 
YOu prod ing method: 
ant pool are oes en ordinary leather punch of the size 
‘red, cut several blanks from a piece of sole 
differ ther. The kind carried by. shoe repair shops Photograph by permission Pitcairn Aircraft Ine. 
ntain, Senerally too thick, but it can be reduced to Mallwing, ‘by John Van Winkle, Who says, "I have used 
cl contgnt| || the desired thickness ‘with a sharp plane. xg AS ek 
st iron con. Do the ae ge convenient in close quarters.” wn 
of carbon, on the inside or in 
rough side of the n 
an 8g con. Jeather. If heart Y (0: 
nae decay, deadeyes are y 
de. This desired, press them { / a 
88 odor, jn the shape shown ww 
> Cabbage, | f | xt A and drill the yise sx 
e-offending| | | joles after they are JAWS z 
ae shaped. Round - Ni 
in the air deadeyes — My 
carbon of the original shape B. 
= |e 
) can — 
cloth with by tapping them L 
cloth from with a hammer on 
lished by one side while they 
mmonium are held firmly 
ng it dry, _— sur- —SS 
fh ; coe as at C. Sie 
substances The holes should SS 
niac have ms _— — as DEADEYE ay 
a as pos- -m B het? 
sible and the groove iS car wn 
ned bread eut around them — 
la and a withathree-cornered Leather fittings and 
of tartar, fle after they are simply made splice. 
g, the bi! | shaped and drilled. 
: oat To fasten them to the rope, use a cord of 
| (wash. tubular weave, such as some fish lines, or a 
with the waxed harness thread, and splice them as in 
and the the steps marked 1, 2, and 3. Shellac the joint Te) 
ugh and well to fasten it. This method gives them the ip 
appearance of a splice and does away with the o 
undesirable knot. z 
Leather may also be used for crosstrees and ‘c ” ‘iW ° 
caps—JoHN McG.asson. NLY a Yankee’ A In ti zg ht p laces ’ 
Ratchet Drill is z “Yankee” Double 
Veneering Isn’t Hard good enough—when s$ Ratchet brings work 
1e wire,” (Continued from page 90) accuracy is at stake! y out into the open and 
. Cut strips of veneer 34 in. wide and glue 6é 99 j Ratehee Sie ge «|speeds it up: an 
dal them around tke joining edges of both box and ; A “Yankee _Daill -| 22Y one of five adjust- rf. h P * 
rhauling cover. Gently rub each piece in place, after all| 21VES you the ‘‘feel 1. Plain Drill slight motion o 
he other are < om fitted, with the flat face of aham-| of the work.— . ee bees =6lilcran k, forward and 
mer. This must be done rapidly. : 4. DOUBLE Ratchet ° ° 
eal Glue the box edges first, for example, and It gives you control 5. Gears Locked . back, drives drill con=- 
contact place a piece of paper and a caul on the veneer i dnt : tinuously. 
and weigh it down while the veneer is being| © rilling, every instant and No. 1555 (illustrated).—Length, 17 in. 3-jaw; in. 
“First _ - - a. ase weights — down to the smallest fraction Double speed. Also, 2-jaw. Price, $11.00. 
t € caul and place paper an e cover upon 1 . No. 1545.—Hand Drill. Length, 16 in. 3 ; :, 
te as shown at J. Apply hand screws with mod- of a revolution. Double speed. yee in eae pene 
erate pressure, and allow the work to set. Later : : fal ; ‘ 
a trim “~ sandpaper the edge veneers. With a “Yankee,” you drill suns sasuke adeanaaniaees aah OU caer 
en aane be cover a a fone See fast or slow at will. Change Single speed. Price, $5.25. 
, : or place small bu , hinges on the : 
oa back: the latter is by far the simpler. Cut ina we high angel low, Or &i ghteen styles of 
believe ock or catch, although either would be} change ratchet adjustments “Yankee” Breast and 
y while more ornamental than useful. | ¥" * J 4 sy Hand Drills, at prices 
Make the tray about 3¢ in. smaller than at a nger-touc >; and with- from $3.00 up. Ask 
he dis required to allow for the velvet lining} out removing drill from work. dealer for “Yankee.” 
1g, and which should cover the inside completely. 
replace Make the tray of 3%-in. wood with butt joints es 
hen in throughout. Plane the front face of the tray on teen ee 
I got back on a slight angle as at K to allow the| 66 99 “Pankee "Ta 
ona cover to close without striking it. ae ae 
cab Finish with three or more thin coats of ments and sliding 
si cma se decmmre | Make Better Mechanics Sus 
coats, a ish w ' 5 , $1.85. 
In WASHING off old kalsomine the handy man 
xperi, | | occasionally experiences difficulty. An ex- Zend yaur besk ‘oh asin pisiann-ch “Wonks” tithe Labssdien th tosh 
1 Joe? pedient used by painters in similar cases 1s Quick-Return Spiral Screw-drivers, Bit Braces with “Yankee” Ratchet, Push 
age 18 0) ing. issoive one pound of alum in rills with adjus e tension, Pus races, Kemovable-base Vises, etc, 
ag worth try Dissol P<? Drills with adjustabl ion, Push B: R ble-base Vi 
| grow one gallon of vinegar and apply it to the sur- 
face. Let it stand for ten minutes and wash Won os.0sd0dsinccdnobdebicnnthessisnieleka Wiest 
ae the kalsomine off with water. 
catensnieaes to iain niki k ode siin hhh bsnsicnieedssaesscgneess + 0ipes sapeeawncmeus 
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PUT THIS W\S°¥ HOME, 
FREE for tO Days-No Deposit. 


A New and Improved Workshop 


Here is a workshop buiff to a standard of perfection—accurate in operation— 
most durable in construction—easy to operate. It is absolutely dependable 
and will withstand severe constant service. Try it for ten days at our expense 
and you will be convinced of its superiority. 


Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 


.Furniture manufacturers use MAC, THE PoPu- 
LAR MECHANIC Workshop, for making furniture 
models. Manual Art Schools use it for instruc- 
tion. Home workers use it for pleasure and 
profit. Carpenters use it for making repair 
parts, spindles, chair legs, cabinets. It is 
ideal for making all kinds of furniture. 


The Lowest Price For Such 
a Sturdy, Complete Workshop 
MAG, Tue Porvutar MECHANIC, represents the 
utmost in value and dependability. Now you can 
have an accurate, practical workshop at a big sav- 
ing. Once you use MAC you will be convinced of its 
superior qualities. That’s why we want you to try i. 























CROSSCUTS, DRILLS, 
SURFACES, POLISHES, 
GRINDS, CUTS SCROLLS. 


A PERFECT, 
WORK ote 


ge TURNS, RIPS, 
pe 




























NO A YEAR] |, GET . 
perostt| TO PAY rues 





MIDLAND APPLIANCE CORPORATION 
Dept. 320 — 219 N. Michigan Ave. 
CHICAGO 



























The Midget 
“*Five-in-One’’ Slide Rule 
is a bination Mannheim, Polymet- 
Log Log. Binary, Add and Sub- 
ide Rule. It will instantly add, 
and divide an 








The most accurate made and prices rea- 
sonable. Wecarry a complete line of 
ears A = stock aoe smmodies Ce ge 
iso quote on 5; 
kinds. Send us your Inquiries. ” 


Write for Catalogue 214 
CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 





pro’ and adopted by colleges. Price 
with instructions, $1. .. Leather Case 
60c extra, Sent C.O.D. if desired. Cat- 
alogue Free. GILSON SLIDE RULE 
CO.. Stuart. Florida 

















FREIGHT 
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The Lafayette: 
PRICE INCLUDES 6 rooms, bath, 2 closets, 


all highest quality lumber cut to " 
fit, doors, windows, stairs, in- a 
terior woodwork, lath, shingles, to $1,536 
hardware, glass, paints, nails, ’ e 
etc., complete. Plans FREE. 
Materials fully guaranteed. 
Monthly pom if desired. 
d east of Mississippi 


line, also to Minnesota, Iowa, 
Missouri. ; 


BUY AT 
WHOLESALE! 


Get all materials direct from mill ~ 
NO EXTRA 


and save $300 to $1,500 on your 

home! Mill-cut lumber saves you wo CHARGES 
40% labor, 30% on materials. Not HANDSOME BIG BOOK OF HOMES 
portable. Sturdy, substantial, perma- 37 plans—tull color photographs—amazing 
nent homes. 32 years’ square dealing values from $386 to $1,536. Pzactical— 


Beautiful. 


Mail Coupon Today. 


behind Liberty guarantee. Amazing 
new plan—examine materials 5 days on 
your own lot before you pay! 


“<1 Saved $1,000’’ 





Liberty Homes, Lewis, Mfg. Co., 
Dept. 133, Bay City, Mich. 


Please send me your new book of 
| Liberty Homes, also complete details of 
your plan, FREE. 


Liberty home. Yo well. 


his uu can do as Get 
new Book of Homes with full details. Address 
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A Famous Sky-Writer 
Tells of His Job 


(Continued from page $1) 


combinations of the letters are difficul 

Pilots particularly dislike the pe letter 
“‘m.”’ The last two loops have to be added, 
at a time, without disturbing the part of the 
letter already written—no mean job. A capita] 
“E”’ requires a bothersome number of loops, 
Of course, an “‘I”’ is the simplest of all, 

By all odds the easiest sky-writing we 
had was in England, weaving the word “OXg» 
a trade name. And the curious part was that 
besides having simple letters—‘(’s” 
**X’s” are no trouble at all—it could be wri 
forward or backward, right-side up or upside 
down, and it would still read the same. We 
were congratulating ourselves on the per. 
formance! of a “cinch” order when someone 
telephoned and wanted to know if we wer 
playing “‘Tick-Tack-Too” in the sky. 

The planes we use are speedy little fighters— 
wonderful craft to pilot, but so tiny that 
need a shoehorn to ease yourself into the cock. 
pit. They can fly at 135 miles an hour an 
climb 10,000 feet in twelve minutes. On th 
joy-stick is the smoke trigger—a small lever 
resembling the catch on an automobile hand 
brake. Press it, and a puff of smoke issues from 
the tail of the plane and continues in a steady 
stream as long as the lever is squeezed. 


THE smoke comes from liquid chemical 
stored in pressure tanks in the fuselage 
Wind-driven pumps keep up the pressure, 
When the smoke-trigger is pressed the liquids 
spurt into two elongated asbestos-covered pipes 
from the motor, one on each side of the ship. 
They’re hot as blazes from the exhaust and the 
heat vaporizes the chemicals. Shooting out 
with the force of the exhaust, they mix, where 
the pipes converge, in a tube a foot in diameter 
that opens just behind the rudder. Smoke 
belches out at the rate of about 250,000 cubic 
feet a second and immediately spreads out to 
form a fuming rope in the air about thirty or 
forty feet thick. From the ground it looks flat, 
like a ribbon. 
We've tried smoke of different colors— 
green, red, yellow. But white smoke stands out 
best against a blue sky. 
Suppose I am going to sky-write over a city. 
The sky is blue and weather reports say the 
wind overhead is light enough to avoid an ex- 
cessive drift of the letters—a combination that 
doesn’t happen as often as we would like! My 
plane is tuned up and I slide into the cockpit. 
My printed chart is on the dashboard, for I 
have been practicing what I am to write. A 
mechanic swings the “prop”’ and a roar comes 
from the eight cylinders of my 200-horsepower 
motor. I press the smoke-trigger to make sure 
the smoke is working O. K. before I take off. 
It is. I soar into the air. 


HALF-HOUR’S flight, perhaps, and the 
city is beneath me. I climb in a wide 
spiral. With the sun toward the south, I must 
write well to the north of the city so people can 
read it without being blinded—and so the smoke 
letters will be etched against the blue sky in- 
stead of blending with the whitish haze of the 
southern heavens. The wind is from the west, 
so I start writing far enough westward for the 
letters to drift over the city by the time I am 
through. I always write into the wind, other- 
wise the letters would spread out too much. 
Is the wind steady—that is, free from eddies 
that destroy the fragile letters? The fellow 
who’s paying $500 or $1,000 to have me write 
in the air has a right to expect his message to 
last a few minutes at least—so I —ae 
let loose a spurt of smoke to see how it 
“hold” in the wind. 
At 10,000 feet I find the letters remain intad, 



























even though they drift for ten or twenty miles 
In fact, most of our writing is done about tw 
miles high, where (Continued on page 139) 
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 Z Sky-Writer 


Tells of His Job 
(Continued from page 138) 
«nd is steadiest. Also, it gives everybody 
oe chance to read. I would say the 


sky message is read by millions in a 
ot populated area as large as fifty square 





With the sun on my left and the wind in my 
face, 1 press the smoke-trigger and commence 
to write. I can’t see them, but I know that up- 
turned faces in the streets below are watching. 
To them my plane is so small that it is almost 
invisible, except when its wings gleam like 
silver in the sunlight. ; 

No time for “monkey business” now. The 
whole word has to be done in the quickest 

ible time; it will only last from five minutes 
to half an hour, depending on the wind. This 
isa long word and takes eight or nine minutes 
to write, but I think it will hold at this level. 

! My little plane stands on a wing tip 
as 1 loop around a script “I.” Now I’m tear- 
ing along straightaway, with a trail of white 
smoke in my wake. The air’s a bit bumpy, but 
it won't show from below. We always write on 
a flat plane, though the letters may look verti- 


cal from the ground. 


ae you believe I flew fifteen miles 
to make one letter? Now I’ve got to go 
back a couple of miles to dot an “i.”” That dot 
is as big as a city block. We write on a grand 
scale, you know—with capital letters a mile 
long, generally, though sometimes the client 
wants them even larger and we do our best to 
please him. ; 

Watch me cross this “t”’ and you'll learn a 
sky-writing trick. See? I zoomed over it at a 

edistance. If I’d flown straight through I’d 
have blown the letter away. From the ground 
you'd never know the difference. 

There’s the last letter done! All through, for 
better or worse. Now we'll dive 1,000 feet and 
take a look at what we've written. The pilot 
has the worst view of anyone while he’s writing. 
All he can see is the nearest plume of smoke to 
show where to hitch on a letter’s tail. He can 
only pray that the rest are all right. 

Looks pretty good. Well there’s a day’s work 
done. Back to the field! 

If a sky-writer can’t see much of what he’s 
doing, how does he know when to twist and 
turn? If you’d practiced a word as often as I 
have you could write it blind. You get so me- 
chanical‘that if you ran out of smoke you’d 
just go on tracing letters without realizing it, 
as Collyer did. Of course, the first time you’re 
careful to jam over the rudder at the right 
moment for each letter. After a few tries it’s 
old stuff. And you have your chart to guide you. 

One of the few flyers I know who can put ona 
show on the spur of the moment, without prac- 
ticing, is Captain Turner. That Briton can go 
up and tear off a word or two just as naturally 
as using a fountain pen to sign his name. 


A WORRIED woman asked me once if sky- 
writing wasn’t dangerous. “What would 
you do,” she said, “‘if your engine stopped and 
you had to come down? You couldn’t land on 
a building, could you?” 

Id hate like the dickens to try! But there’s 
really no danger. Flying two miles high, if any- 
thing went wrong I could glide to the landing 
field fifteen miles away—though no one I 
know ever had to do it. For an emergency 
there’s a parachute in every plane and any sky- 
writer will tell you it makes a comfortable seat. 

Every now and then we get a queer order. 
For instance, a woman offered us $10,000 to 
sky-write a New Year’s greeting to New York, 
with her name added to it. We turned that one 

own, as we did the request of an Italian 
iety to sky-write “‘Sacco-Vanzetti” during 
the trial of the two men that aroused nation- 
wide comment. 
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olive Shaving Cream. 
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the habits of years in using rival preparations. 


That is why we send 7-day tubes for free 
trial. 85% of those who try this creation, 
keep on using it. We believe you, no matter 
how firmly you hold to another preparation, 
will, after a trial, adopt it. 

Will you not, in fairness to us both, accept 
a tube to try? 60 years of soap study stand 
behind its creation. 129 formulas were devel- 
oped and discarded in perfecting it. It is 
different in five major ways from any other 
preparation you have ever used. 


These 5 advantages 


1: Multiplies itself in lather 250 times. 
2: Softens the beard in one minute. 


3: Maintains its creamy fullness for 10 min- 
utes on the face. 

4: Strong bubbles hold the hairs erect for 
cutting. 

5: Fine after-effects due to palm and olive 
oil content. 


Just send the coupon 


Your present method may suit you well. 
But still there may be a better way. This test 
may mean much to you in comfort. Send 
the coupon before you forget. 
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The Watch Dog of Power 


CHROME, a preservative, guards 
power when your Burgess 
“Super B” Batteries are notin use. 
Thus extra life and service are 
added. The valuable properties 
of Chrome in lengthening bat- 
tery life were long known to 
scientists, but it remained for 
Burgess engineers to discover 
the secret of utilizing Chrome 
in battery construction. 


The year’s noteworthy achieve- 

ment in radio enjoyment and 

economy is the Burgess “Super 
B” Batteries 
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*‘Super B’’ No. 22308 


is a medium size heavy-duty 45-volt 
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all around use. 


**Super B’’ No. 21308 


is the largest size Burgess heavy-duty 
45-volt battery—made especially for 
heavy-current consuming sets. 
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A Famous Sky-Writer 
Tells of His Job 


(Continued from page 139) 


the Prince of Wales, but we did sky-write a 
greeting to Lindbergh when he returned after 
his epochal Atlantic flight. “HAIL LINDY” 
we wrote. “Welcome” would have used up 
too much smoke. But we had enough left to 
add the initials ““Q. B.,”’ for the Order of Quiet 
Birdmen, of which “‘Lindy” is a member in 
good standing. 

No one to date has chartered a sky-writer to 
send a farewell message to a voyager leaving 
this country—though Captain Turner and 
Captain Collyer once staged an impromptu 
show along that line. Major Savage, inventor 
of sky-writing, was leaving for England; and 
Turner and Collyer pursued his ship. Circling 
above it, they wrote ““CHEERIO.” Then they 
raced around the ship to surround it with a halo 
of smoke clouds—all in the spirit of fun, but 
much to the consternation of Major Savage, 
who feared something might go wrong with 
their plane and they would fall into the sea. 


HE world first saw sky-writing in Eng- 

land. Some years previous—before the 
World War—Major Savage had conceived the 
idea that a skilled aerial acrobat might be able 
to write smoke letters. But it was not until 
after the War that he perfected the smoke- 
producing mechanism to do it, and formed a 
company to exploit his invention. The com- 
pany was about broke, with no takers, when 
Lord Northcliffe, British publisher, signed ‘the 
first order to write the name of his London 
newspaper, the Daily Mail, in the sky as an 
advertising stunt. 

The feat was accomplished during the 
historic races at Epsom Downs, the Derby 
course. Two million spectators saw Captain 
Turner, a distinguished war flyer, take the 
first sky-writing plane into the air. As the 
words “Daily Mail’’ were spread in the sky 
the usually phlegmatic Britishers loosed a spon- 
taneous cheer. 

Today, sky-writing is a world-wide enter- 
prise. Hundreds of ‘‘shows”’ have entertained 
Americans from the Atlantic to the Pacific, 
from Canada to Mexico. Many of the pilots 
who stage them are “war birds” like myself. 
They go at their work in a methodical, sys- 
tematic way—though a good sky-writer 
secretly feels pride in a literally “ well-turned” 
phrase. 

And may they always have a nice blue sky 
to write on, a wind that is steady and low to 
keep their letters intact, a short name to write 
—and plenty of smoke! 


When the Sun Grows Cold 


(Continued from page 25) 





of the very heavy and very rare elements,” he 
said. ‘More than ninety-nine percent of all 
matter consists of atoms of atomic weight less 
than 100. Recent discoveries seem to prove 
that no element of lower atomic weight than 
that can disintegrate with the evolution of 
energy. ‘Therefore radioactivity, with the 
ejection of even a feeble amount of energy, is 
not a property of all matter, as many of us have 
thought it might be.” 


E RIDICULED the dream of utilizing 
atomic energy as a source of power when 
the coal is gone. “Energy available from that 
source may be sufficient to keep the corner 
peanut and popcorn man going, on a few street 
corners in our larger towns, for a long time 
yet to come, but that is all,” he said. 
As to what is going on in outer space Millikan 
had an unfamiliar conclusion to offer. Along- 
side the annihilation of the celestial bodies 
through radiation there is a process of element 
building of vastly greater extent and im- 
portance. (Continued on page 141) 
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When the Sun Grows Cold 
(Continued from page 140) 


“ t majority of elements, such as 
mmhate the bulk of our world, are in their 
of maximum stability already,” he 
“They have no energy to give up in the 
s ting process. They can only be brok- 
apart by working on them or by supplying 
pes to them. Man probably can learn to 
disintegrate them, but he always will do it by 
the sweat of his brow.” 


building as a source of energy is a 
agave to which little consideration has 
been accorded. “‘Recent experimental work on 
cosmic Tays has just thrown a flood of light on 
the processes going on in the universe in which 
we Five,” said Millikan. ‘‘My associate, Dr. 
Cameron, and myself have recently found 
three definite cosmic ray bands, or fre- 
quencies, of penetrating powers as high, in 
one case, as a hundred times the maximum 
ible energies that can be obtained from 
any disintegrating process. Two or three 
inches of lead absorb the hardest gamma rays 
of the X-ray; one of the bands of cosmic rays 
we found has such enormous penetrating power 
that it passes through as much as eighteen feet 
of lead before becoming completely absorbed.” 
“Where do these rays come from and what 
are they?” I asked. 

“They are signals broadcast throughout the 
heavens of the birth of common elements 
out of positive and negative electrons,” said 
Millikan. “Helium, oxygen, silicon, and iron 
are being manufactured in space out of hydro- 
gen and, possibly, in the case of silicon and 
jron, out of helium. And this process involves 
very much greater energy-changes than any 
occurring in radioactive processes. 

“As to where these changes are going on it is 
definite, I believe, that they are not occurring 


furnaces, and they are gone out altogether, 
another sun probably will have been formed, 
so that on this earth or some other—it matters 
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The Real Fathers 
of Flight 


(Continued from page 44) 


booked to speak on September Eighteen, 1901. 

The anxious younger brother, between spells 
of tending customers at the bicycle shop, rigged 
up a new device of his own to measure air 
pressure on plane and curved surfaces. 

“Great guns, Lilienthal is right after all!” 
I hear Orville mutter in horrified accents after 
a hasty check-up on the new device of a few 
figures from the German's air table. “‘ Nearly 
right anyhow. I must let Will know before 
he tells those scientists what isn’t so!” 

Wilbur, astonished and pained by this home 
work, dutifully squirted water on the fireworks 
of his Chicago speech. The audience applauded 
a soggy and safe utterance. On the speaker's 
return home he sadly agreed with Orville that 
the address in printed form would have to be 
made yet soggier and safer. So was it done. 


‘THE brothers had to eat humble pie for a 
time after Wilbur’s Chicago address. They 
had gone too far; they had had to retract. Then 
one morning in the bicycle shop laboratory, 
checking up again those air tables with their 
homemade apparatus, we can hear glad cries 
rising above a racket and roar: 

‘Will, just look at this dial!” 

“Orv, that’s great!” 

“Maybe we're right after all!” 

**You just tested a few of Lilienthal’s figures 
before and they happened to be nearly right. 
This shows the table as a whole is sway- 
backed, knock-kneed, and cross-eyed. Hurrah! 

They felt, perhaps, a greater thrill than 
when they took their first rides on a glider at 
Kitty Hawk—not because they had found 
error in a predecessor, but because they had 
found a sure and accurate method of measur- 
ing air pressure on plane and curved surfaces. 
Perhaps they dimly surmised that they had 
now converted aerodynamics from a status of 
near-wizardry to that of legitimate and exact 
science, and that some day their names might 
be inscribed on history’s roll between those of 
Faraday and Edison. 

Professor Langley Secretary of the Smith- 
sonian Institution and Sir Hiram Maxim had 
tried to measure air pressure by means of 
pivoted shapes attached to the end of a revolv- 
ing arm. It was inherently difficult to register 
the angles assumed by the shapes at various 
speeds, despite all sorts of delicate and clever 
electrical apparatus. Centrifugal motion with 
difference of speed near and far from the center 
added a number of falsifying factors. The 
method was hopelessly complicated and full 
of incalculable factors. The inventor of the 
Maxim gun was as baffled as Langley. 


‘THE Wrights also had fumbled the problem, 
though briefly, with their whirligig pro- 
jecting from a bicycle. Now they were clear- 
eyed and saw—Orville first—that tested ob- 
jects should be subjected to equal pressure on 
all parts, which was not the case when they 
were revolved around a center, and that 
measurement of angles should be direct and 
simple. Instead of moving an object through 
the air they would move the air on the object! 
That is, the test piece would be stationary 
except for its angle-reaction through pivots 
and ‘would have a current of air driven against 
it. They saw that with such a method they 
could get the one thing needful—correct angle 
readings—and could dispense with all the 
nonessential clutter of temperature, barometric 
pressure, and else which had confused their 
predecessors. 

Thus was born in a Dayton bicycle shop 
the world’s first wind tunnel, ‘a prime in- 
strument of aerodynamic research now in 
universal use. It cost the brothers less than 
fifteen dollars. Savants (Continued on page 143) 
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Ship Model Making—Vol. | 


How to Make Worth-while 
Models of Decorative Ships 

A practical book which tells how h 
ctical book -whic elis how Barbary eae 


can make models of a Picturesque 
Felucca and a Beautiful Spanish Treasure Galleon, 





Ship Model Making—Vol. II 


How to Make a Clipper Ship 


A practical book which tells how to make a modd 
of the American Clipper Ship ‘Sovereign of the 
Seas”—Donald McKay's most beautiful vessel, 


Ship Model Making—Vol. III 
How to Make a Model of the 
U. S. Frigate Constitution 


A practial book for the novice or experienced craft» 
man, Large plans, Scale drawings of every part, 


By Captain E. ArmitaGe McCany 


Ship Model Making, Vols. I, II and III give full 
sized drawings of every part required. These books 
describe how to make the models, what materials to 
use, how to fasten together and color them, how to 
make the spars and rig the ships. You do not need 
to know ships to make these models, the books 
describe everything in detail, but you may use 
ingenuity and artistic sense in decorating and can 
make them larger or smaller than the scale given 


Profusely illustrated—Scale drawings 


Volumes I, II and III, Price, $2.50 each 
Uniformly bound 
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Experiments with 110- 


Volt Alternating Current 
By J. D. ADAMS 


Here at last is a book that de- 
velops a practical working familiarity 
with the alternating current—the , 
form in which electricity is used in 
every home. The author shows how 
this can be done in an interesting 
and inexpensive way. 

256 pages, 135 illustrations Price, postpaid, $1.5 








@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 





POPULAR SCIENCE MONTHLY® ' 
250 Fourth Avenue New York 














‘ke & model 
ign of the 
iful vessel, 


I 
the 
‘on 


iced crafty 
very part, 


[cCany 


fork City 


110- 


rent 


rity 
the , 
| in 
10W 
‘ing 


, $1.5 


+ York 


ance, 1929 





ee — 
The Real Fathers 


of Flight 


(Continued from page 142) 


, d America had vainly spent sev- 
ms ed thousand dollars on apparatus 
of the same purpose. There was a home- 
metal fan mounted on an emery-wheel 
daft driven by a two-cylinder gas engine 
which the Wrights had built for shop power. 
The wind tunnel was of wood sixteen inches 
ware and eight feet long. Objects were 
ended in the air blast, and they auto- 
. recorded by a gage pointer their 
ny ding to oaesiie of the air. Old 
hack saw blades and stray bits of galvanized 
iron contributed to the measuring fixture. The 
tus was crude in every way, including 
its bearings. Its makers knew it and made 
certain compensations. Orville, in. the first 
test, had reversed the tunnel, and now they 
improved sensitiveness by the simple ex- 
pedient of jarring the instrument while it was 
in action. Pounding on the table overcame 
sticky bearings and gave freedom to the model 
wings to tell their angular stories. 


ORE than 200 little wings from three to 
M nine inches in length were tested in the wind 
tunnel at this time. They were of varied type 
and surface, and were tried out tandem and in 
multiple combination, as well as singly. A 
quick, economical, and correct answer was 
obtained to the question of wing number, 
which alone had confounded previous gliding 

imenters. The model wings were cut 
from sheet metal, bent to desired curves, some- 
times doubled for thickness and smoothed 
with wax where necessary. One of the dis- 
coveries which most astonished the inventors 
was that a thick leading edge of wing orstrut 
gave less resistance than a thin edge and that 
the important thing was to streamline the rear. 
The Wrights found the true figures for the 
center of pressure at the various angles of a 
plane and curved surface. Lilienthal had in- 
deed discovered that this pressure is at a 
tangent to a forward tilted wing instead of at 
right angles as with a plane surface, but his 
figures were unreliable. 
The brothers also established and put into 
mathematical form as an important law of 
aerodynamics what had been a mere surmise 
on the part of their Kitty Hawk campmate 
and protégé of Octave Chanute—Dr. George 
A. Spratt. The medico who was thought useful 
to set limbs that might be broken in gliding 
accidents made an excellent guess when he sug- 
gested that the center of pressure under a wing 
did not keep moving forward toward the front 
edge but reversed itself at a low angle and 
shifted toward the rear. While Spratt thought 
of it first, only the Wrights were able to prove 
it, and without the hint they doubtless would 
have made an independent discovery of the 
fact with their wind tunnel. 


THEY made two principal testing devices, 
the first to locate center of pressure and the 
second to find the ratio between lift and drift. 
Lift is the weight-carrying ability of a wing 
at a given speed, while drift is its travel in the 
line of motion. Scientists had vainly attempted 
to measure lift and drift separately and apart 
from each other. The Wrights recognized lift 
and drift as Siamese twins, which Nature 
itself had bonded together in a permanent 
union. Instead of a futile effort to separate the 
merry pair the brothers found a way to caliper 
together, and at the same time to learn 
how much work each twin was doing. 

“And here goes Langley’s Law!” we can 
hear the brothers exclaim as their apparatus 
clearly refuted the Professor’s unscientific pro- 
nunciamento that the greater the aerial speed 
the less the power required. At best this is a 
feeble half-truth. Up to a certain low range 
both airplanes and (Continued on page 144) 
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The Real Fathers 
of Flight 
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automobiles take less power to move briskly 
than to dawdle. Beyond the gait of easy 
momentum, power must be greatly multiplied 
to increase speed. 

“The airplane was a mere by-product of 
the Wrights’ supreme discoveries in aerodynam- 
ics—just a useful application of their first 
principles of the air,” says a pure scientist. 

It may be so. I prefer a simpler viewpoint 
that their great achievement in aerodynamics 
contributed fifty percent to their invention of 
the airplane. Warping, twenty-five percent, 
was no laboratory find, nor was the last one 
quarter element of flight of which I will tell. 

By February, 1902, or within four months of 
comparative leisure afforded by the seasonal 
slackness of the bicycle trade, the young 
amateurs had about completed their monu- 
mental research and tabulated the main 
results. The young amateurs sent copies of 
their figures, or air tables, to Octave Chanute 
and to Dr. Spratt. No other persons were thus 
favored, I believe, nor have these tables ever 
been published. 


EANWHILE the bicycle men, hardly 
realizing what they had done with their 
fifteen-dollar apparatus, felt a renewal of flying 
enthusiasm and a keen urge to test their latest 
discoveries in the air. They had passed the 
stage of guesswork in devising the size and 
curve of wings. They were confident that they 
could now build without recourse to trial and 
error. They had formule to design a glider of 
a size and shape suitable to carry a given load 
at a certain speed. 

Wilbur again tackled the job of covering the 
wings with “Pride-of-the-West”’ muslin and 
many of the older residents of Dayton re- 
member seeing him at work in the summer of 
1902 on a foot-propelled sewing machine under 
the trees on the Hawthorn Street lawn. The 
buzz of the machine mingled with its operator’s 
cheerful whistling of popular airs. 

The brothers intended starting for Kitty 
Hawk in early summer, but were delayed be- 
cause Wilbur volunteered to help his father, 
Bishop Wright, in some accounting work inci- 
dental to a controversy that was brewing in 
the United Brethren Church. They arrived at 
Kitty Hawk on August twenty-eighth. The 
sandy foundations of their old shed at Kili 
Devil Hill had settled and the first task was to 
lift the building, after which they extended one 
end to make room for the glider. The machine 
had a span of thirty-two feet and a depth of five 
feet. Its wing area was 305 square feet. The 
horizontal front rudder or elevator had fifteen 
square feet of surface. There was an innovation 
over their previous craft in the feature of a 
vertical tail, which was at first twelve square 
feet in area and was later cut down to half 
that size. The net weight of the glider was 116.5 
pounds, while with an operator aboard—de- 
pending on which brother rode—the total 
weight was 250 or 260 pounds. The machine 
was stanchly built. It could be upheld by the 
wing tips with a man aboard. 


CTAVE CHANUTE and his medical dis- 
ciple, Spratt, repeated their last summer’s 
visit to camp. The genial and credulous 
Chicago engineer also had on the scene an 
employe, A. M. Herring, to test a couple of 
gliders. Herring formerly had worked for 
Professor Langley. 

Chanute had two gliders to be tested, one a 
biplane and the other a multiple-wing affair. 
Both failed to show any merit and their de- 
signer was quite disappointed. He had seen 
the Wrights. demonstrate their warping prin- 
ciple and they had sent him a copy of their air 
tables, but he had ignored them and designed 
his pair of gliders according to the principles of 
hit-and-miss fantasy. (Continued on page 145) 
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The Real Fathers 
of Flight 
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The unpublished diary of the Wrights— 
which, like their air tables, should have been 
‘ven to the world long ago—contains some 
5,000 words on this year's campaign at Kitty 
wk. The record combines science with home- 
jy, amusing details. It isbeforeme. Here isthe 
vistance ofsome lighter entries made by Orville: 
Friday, Aug. 29. Kitchen fixed up and six- 
teen-foot well driven. 
Monday, September 1. 
made beds to last half a year. z 
Saturday, Sept. 6. Put beds at ceiling. 
eagle soaring. 
—,, Sept. 8. Began work on glider 
after shooing away native razorback pigs and 
ending careers of two mice, one with a gun. 
Tuesday, Sept. 9. Put in eight hours apiece 
er. 
iy, Sept. 10. Sewing and tacking 
ings, not a full day. 
wiriday, Sept. 12. Fixed ribs and wing cloth; 
tried top surface on hill. — 
Friday, Sept. 26. Devised a deadly trap for 
unfortunate but very annoying mouse. 


Raised building, 


ATURDAY, Sept. 27. Orville roused from 
S sleep last night by mouse walking across 
his face. Wilbur suggested covering head, else 
it might be chewed off as befell one Mona who 
seemed toothsome to a bear. The impudent 
mouse, who has eaten corn bread bait, will 
pay for insulting coaduct. ; 

Monday, Oct. 6. Mouse dies a natural 
death. 

Wednesday, Oct. 15. Cold enough for five 
blankets last night and the shivering inventors 
had but four! Orville made slingshot to defend 
camp against intrusive razorbacks. 

Friday, Oct. 17. They collected shells and 
starfishes at the beach for small nephews and 
nieces, children of their brother Lorin. 

While confident of their new lore, the pru- 
dent Wrights tested the glider for the first 
time as a kite. They also wished to know 
whether it would soar at a small angle and 
were pleased when it confirmed calculation 
by floating at an incline of seven degrees. 
The next day they began gliding against the 
wind from the 100-foot eminence of Kill 
Devil Hill. Wilbur was the rider when a gust 
hit the left wing, causing it to rise. The prone 
pilot needed to act in a hurry. He promptly 
shimmied his hips to warp the wings and moved 
the front elevator with his hands. But he 
forgot in his excitement that the control sys- 
tem was different from last year and made the 
wrong move! The glider reared up like an out- 
law mustang, slowed, and threatened to topple 
backward. Wilbur had a split second or so to 
correct his error. He reversed the rudder and 
also lunged forward to bear down with his 
weight on the high end. Orville below held his 
breath and then sighed with relief as the glid- 
er’s nose went down and it planed off to a fair 
landing. 


HERE was real peril of death in these 
pioneer flights even with motorless craft 
and small elevations. The brothers knew that 
Lilienthal, the German, had been killed by a 
drop of fifty feet and Pilcher, the Englishman, 
by a fall of forty feet. The Americans needed 
all their athletic ability. They had kept them- 
selves in physical trim with senses keen and 
bodies nimble. The Wrights could not have 
mvented the airplane without their personal 
ascents, which is not the same as saying that 
aviation came from acrobatics. But we may 
conclude that the Chanutes, Langleys, Max- 
ims, and others had no chance of success in 
that they were personally unable to take the 
air. 

While both the Wrights advanced in aerial 
observation, Orville especially noted signifi- 
cant details in brief (Continued on page 146) 
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(Continued from page 145) 


but thrilling trips through the atmosphere. 
Orville made a long, careful record in his diary 
on September twenty-third, telling just how he 
crashed backward that day from a height of 
some thirty feet, damaging the glider con- 
siderably but not himself. Despite the acci- 
dent, he and his brother were more than cheer- 
ful in view of the machine’s good behavior 
in control and ability to soar at low angles. 
The new feature of a vertical tail—which 
was rigid—had been added as an aid to lateral 
balance and to prevent a tendency of the 
machine to pivot or turn on its axis when the 
wings were warped. Sometimes the tail seemed 
thus useful and then again quite the reverse. 
The wing tips were shifted to curve like those 
of a gull, as in the previous glider. That did 
not help any. They went back to the tail as 
the crux of a mysterious problem. Orville had 
the luck to be sleepless on the night of Thurs- 
day, October second, as he lay in his canvas 
bed amid the ceiling beams of the shed at 
Kitty Hawk, for he then had the inspiration 
that the tail should be movable! He recorded 
the fact in his diary the next day, using just 
twelve words to state this major discovery. 


it HAD come to him in the night that a mov- 
able rudder turned toward the high or fast 
wing would check its speed, reduce its undue 
lift, and thereby restore lateral balance. 
Turning the rudder right or left would keep 


both wings even and the craft level in the- 


lateral plane. Was this a new idea? It was 
revolutionary! Mariners had used rudders 
from the dawn of time but for the purpose of 
steering ships. But the object of the aerial 
rudder was totally different, that is, to main- 
tain sidewise equilibrium in conjunction with 
warpable or movable wings. 

As Orville had adopted forthwith the amend- 
ment to his hinged wings—warping that Wil- 
bur visualized through a twisted pasteboard |. 
box—so now the latter instantly accepted the 
movable vertical rudder. And, as usual, 
Wilbur offered an improvement. Since the 
rudder would have to be turned each time the 
wings were warped, let rudder and wings be 
connected with wires so as to operate together. 
Thus one lever would control lateral balance. 
Another lever would take care of fore-and-aft 
equilibrium. 


HURSDAY night came the inspiration, 

Friday its application was discussed, Satur- 
day afternoon the Wrights were making 
the new rudder. Orville tells the latter fact 
in his diary record of Oct. 4, along with the 
statement that foodstuffs were short, which 
was important to him as housekeeper, since 
Chanute and Herring arrived the next day. 

The improved glider during the next ten 
days or so made about 700 flights with a suc- 
cess unprecedented. It sailed against a thirty- 
five-mile-an-hour wind and repeatedly covered 
distances over 600 feet. It was balanced with 
ease, guided high and low, right and left. 
There was no serious attempt to circle nor to 
attain much altitude. The season’s total 
record of flights was 1,100. 

The Wrights did not know it, but the air- 
plane was practically completed! The new 
rudder,had added the hitherto lacking twenty- 
five percent, which, combined with an equal 
warping value and fifty per cent of aero- 
dynamics, gave mankind everlasting control 
of the air. 

Wilbur and Orville did not see any great 
future for their vehicle and were far from 
dreaming that it would some day crowd the 
sky. They looked on it as a scientific feat of 
fair dimensions. A motor would make the 
glider go faster and farther. Before leaving 
Kitty Hawk this year they began to design a 
power machine and (Continued on page 147) 
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The Real Fathers 
of Flight 


(Continued from page 146) 


to draw up a patent application. The patent 
was not in expectation of any money return, 
but just to establish a record of priority for 
the sake of scientific credit. 

Chanute saw the Wrights’ performance 
with tempered enthusiasm. His own pair of 
gliders had failed utterly in the hands of his 
employe, Herring. The Wrights had reason 
to be surprised, therefore, when the latter told 
them he would rejoin them at Kitty Hawk 
next year with a power machine of his own. 

“Guess I'll go home to Chicago by way of 
Washington,” casually announced Herring at 
camp breakfast on Tuesday, October 14. 

“Hm, I'll go that way too,” said Chanute. 


THE engineer and his mechanic left camp 
that day en route to Washington. Chanute 
met and talked with Langley, while Herring 
missed him. Here is a letter that sheds light 
on the situation: 
Smithsonian Institution, 
Washington, D. C. Oct. 17, 1902, 


Dear Mr. Chanute: 

. . « I should like very much to get some 
description of the extraordinary results which 
you told me were recently obtained by the 
Wright brothers. I have today a letter from 
Mr. Herring, who was in the city, speaking of 
some ideas which he would like to submit. 
. . . I have inferred that he might have been 
with you at these Wright trials, and have 
those in mind in what he writes. I have not, 
however, felt able to take him again into the 
Smithsonian service. .. . 
Very truly yours, 

S. P. Langley, 
Secretary. 


Two days later Professor Langley sent the 
following wire: 

Washington, D. C. Oct. 19,1902. 
Mr. Wright, 
Kitty Hawk, N. C. 

Mr. Chanute has interested me in your ex- 
periments. Is there time to see them? Kindly 
write me. 

S. P. Langley, 
Secretary, Smithsonian Institution. 


The brothers replied they had broken camp 
and ended their experiments. 

Professor Langley continued eager to par- 
take of the Wrights’ knowledge, as shown by 
his letter of Dec. 7, the same year, to Octave 


Chanute: 
“T SHOULD be glad to hear more of what 
the Wright brothers have done, and 
especially of their means of control, which you 
think better than the Penaud. [An automatic 
balance device of no value.] I should be very 
glad to have either of them visit Washington 
at my expense, to get some of their ideas on 
this subject, if they are willing to communicate 
them. I have been spending a great deal of 
time and money on an apparatus to accuratel 
measure the lift and drift of the wind. [Which 
the Wrights had done for all time with their 
#15 wind tunnel!] It is nearing completion, 
and I should be glad to have you see it.” 

These letters explode an old myth that Lang- 
ley was teacher and the Wrights his pupils. 
In fact, the relation was reversible. Langley 
could have been, and wished to be, taught by 
them, but they politely declined the oppor- 
tunity. 


Next month—the first flights in a power 
machine. A thrilling, intimate account 
of the Wrights’ epochal triumph which 
at last gave mankind mastery over the 
air. You won’t want to miss this dra- 
matic story—the greatest ever. 
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Alice Higgie, a 13-year-old Chicago girl, mak 
.00 a week in vaudeville. Her musical act is 
constantly in demand for clubs, lodges, 
radio studios and private en ents. For 
a 15-minute act she receives $15.00—a dollar a 
minute! Read what she says—‘‘Playing a musi- 
cal instrument is lots of fun. I wish everybody 
knew how easy it is and how quickly you can 
learn, especially with Wurlitzer instruments— 








they are so easy to play.”—Alice 


Frees] rial— Easy Payments 


You may now have any Wurlitzer instrument for 
an ample trial in your own home. Examine the in- 
strument, note the fine workmanship, the full, rich 
tone value and especially how easy it is to play. 
No obligation to buy—no expense for the tria 
We make this liberal offer because we want you to 
try for pa a genuine Wurlitzer instrument, the 
result of 200 years’ experience in musical instrument 
building. 

Easy payments are arranged to suit your conven- 
ience. This is your opportunity to try a famous 
Wurlitzer instrument in your own home. 


i, F We also give you our Free 
Trial, Easy Payment Plan, 
No obligation. 





117 E. 4th St., Cincinnati 


f:} Send me your Free Book on musical instruments. Alse 
|| your Free Trial, Easy Payment Plan. No obligation. 
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“Almost as Good as a 


VICTOREEN” 


The Greatest Compliment That 
Can Be Paid Any Radio Receiver 


The selectivity, sensitivity, tone quality 
and reliability of a Victoreen is positively 
by any “production” re- 

ceiver on the market. 





@ Victoreen Parts Are The 
Standard of Quality 


There is no real substitute for them, and 
for what they do. Victoreen developments 
are continually in advance of the times, 
yet they never are offered to the public 
until the most exhaustive tests have 
proven their merit. 

The heart of the new Super Heterodyne cir- 
cuit is the Victoreen Super Transformer, vastly 
improved for 1929, tuned and matched to a 
precision of 34 of one per cent. In addition, the 
circuit itself contains improvements far 
of its time. 


Complete Kits Available 
Either A.C. or D.C. 


Blue Prints and Assembly Instructions 
Are FREE. ma — You Wish 
.C. or D.C. 


THE GEO. W. WALKER 
COMPANY 


Merchandisers of Victoreen 
Radio Products 
2825 Chester Avenue Cleveland, Ohio 








In the Grand Central Zone 
Hotel 


Montelair 
Lexington Avenue 


49th to 50th Sts. 
NEW YORK CITY 


Just Completed and Opened! 


800 Rooms 800 Baths 


Each With Tub and Shower 
Radio in Every Room 


Room & Bath 
$3—$5 per day 
For 2 Persons 
$4— $6 per day 


S. Gregory Taylor, President 
Oscar W. Richards, Manager 
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Hunts Earthquakes in 
a Submarine 
(Continued from page 46) 


floor, tending his pendulums to keep them 
swinging steadily. 
When the po reached a particularly 
deep hole it dove into it for the measurements 
—much to the uneasiness of the crew, who 
greatly preferred to dive in shallow water 
where there would be a better chance to escape 
if anything went wrong. Thus Dr.: Vening- 
Meinesz explored Sigsbee Deep, a trough in the 
Gulf of Mexico; Bartlett Deep off the southern 
coast of Cuba; and, to the north, Nares Deep, 
a steep-sided oceanic hole of tremendous size. 
Dr. Vening-Meinesz measured the pull of 
gravity in each place, for gravity and earth- 
quakes are believed to have a close connection. 
If one spot on the earth’s crust is heavier than 
another—as betrayed by its increased gravity 
pull—it is likely to settle. A light piece of the 
crust will rise. Most of the crust, geologists 
think, is balanced, having long ago adjusted 
itself. But a few sections haven’t, and these 
are believed to cause most, if not all, of the 
earthquakes when they finally yield. 


S° THE Dutch expert sought inequalities in 
the crust’s weight at different places under- 
sea. Hitherto, such studies could be made only 
on land, a small part of the earth’s surface. 
But a curious happening led Dr. Vening- 
Meinesz to design an apparatus that would 
serve also at sea. 

He was attempting to measure the force of 
gravity near Holland’s coast with the imposing- 
looking pendulum device formerly used for such 
measurements—and unfit for use at sea be- 
cause, when the boat rocked, the pendulum 
wouldn’t work. He couldn’t get a satisfactory 
reading! Even on land the pendulum swings 
were irregular and unsatisfactory. 

At first the experimenter thought motor 
traffic on near-by highways shook his machine. 
But at last he decided that waves breaking on 
the shore upset the balance of the sensitive 
instrument—and that their effect permeated 
the entire soil of western Holland. 

To offset this obstacle, Dr. Vening-Meinesz 
began designing an instrument immune tovibra- 
tion. He finally perfected a double pendulum 
that avoided the trouble. And he found that 
it was even better than he hoped—good enough, 
in fact, to be used at sea. 


SUCH was the inspiration of a series of sub- 
marine cruises in many parts of the world, 
of which he recently foros Be the latest. One 
of its principal aims was to find if the Mississip- 
pi’s delta, augmented yearly by a cubic mile of 
river silt, was dangerously weighting the under 
sea crust, as geologists feared. He found that 
it was not. Other meastrements revealed 
which regions of the Gulf of Mexico and 
Caribbean were likely to produce earthquakes. 
Of particular interest to geologists was the 
fact that this cruise, like those before it, veri- 
fied the theory of “‘ ae evolved from land 
measurements over seventy years. According 
to this theory continents float above sea level 
because they are lighter than undersea areas. 
In other words, despite inequalities of moun- 
tains and holes in the sea, a boring anywhere on 
the earth weighs the same as any other boring 
of like size. This is true everywhere, geologists 
believe, except in the few unbalanced areas 
that produce quakes. 

If this is so, as Capt. C. S. Freeman, 
Superintendent of the Naval Observatory, 
points out, it has important consequences. It 
gives an accurate yardstick to measure dis- 
tances to the sun and stars, based on exact 
knowledge of the earth’s size. It offers a 
possible means of predicting earthquakes with 
some assurance. It also suggests a way of 
tracing valuable undersea mineral deposits by 
gravity measurements. 
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Super-Power for Your Radio 


(Continued from page 65) 


. to be operated, the hum is not no- 
able, even when the input signal strength 
- Lapt so low that the output volume is at 
“+2 moderate volume. _ ; 
oe picture wiring diagram of Fig. 3, note 
ber of wires terminate in small stars. 


um : é 
= oe indicate metallic contact with the 
l covering the base. In the theoreti- 


ta. 
ieee of Fig. 2, the sheet metal base is 


represented by the heavy black minus-B and 
und line. 

It is not necessary to see that the metal 
frames of the transformers and the cases of the 
condensers are grounded. Clamping them to 
the metal covered base automatically takes 
care of this. ; 

The arrangement of the sockets, resistances, 
and so on is clearly shown in Figs. 1 and 3. 


AUTION! Be extremely careful in putting 
in the high-voltage wiring, particularly 
where it passes through a hole in the sheet 
metal. All such wires should be covered with a 
short piece of spaghetti tubing in addition to 
the regular insulation. This includes the wires 
from the H terminals of transformer A1, all the 
wiring connected with the sockets marked for 
981 rectifier tubes, choke unit B, the speaker 
field binding posts, the B terminal of trans- 
former A6, and resistance R1. Other wiring 
passing through the sheet metal needs no spe- 
cial additional ins:ation. It is important, 
however, to guard against scraping insulation 
from the wire when pulling it through the 
holes. Make the holes large enough and you 
will have no trouble. Make sure, too, that you 
do not short-circuit the socket terminals when 
you solder the wires to them. The solder lugs 
are close to the sheet metal and a drop of solder 
hanging from the lug may cause a short circuit. 
As a safeguard, slip a piece of cardboard under 
each socket terminal while soldering a connec- 
tion. Then if the cardboard slips out easily 
after the job is done, you will know that there 
is no short circuit. 
NOT TOUCH ANY 


WARNING! DO 


RENT IS TURNED ON! 


THE operation of the amplifier is simple. 
The leads from the field of the dynamic 
speaker are connected to the end binding posts, 
and resistance R1 should be set to the greatest 
amount of resistance consistent with keeping 


- the 874 voltage rectifier tube glowing steadily. 


The function of this tube in the circuit is to 
steady the voltage and at the same time in- 
crease the load so that sufficient current will 
flow through the speaker field when external 
B requirements are light. Do not operate the 
amplifier unless all tubes are in the sockets. 

R3 should be set so that the B-voltage on 
the 226 tubes is 135. Use a set analyzer or high 
resistance voltmeter for the purpose. If you 
have no way of ascertaining the voltage, set the 
resistance contact at the halfway point. 

The same method should be used in setting 
Rj. The ninety-volt terminal supplies ninety 
volts regardless of the external load because of 
the automatic regulation of the voltage regu- 
lator tube, type 874. 

This unit will supply field current for not 
more than two dynamic speakers. The trans- 
former in the base of the speaker should be dis- 
connected and the voice or moving coil con- 
nected directly to the binding posts marked. 
In the case of two dynamic speakers, connect 
the voice coils in parallel. 

If magnetic cone-type speakers are to be 
used, short-circuit the field binding posts and 
connect the cone speakers to the P terminals 
of transformer A6 by way of two condensers, 
as shown in dotted line in Fig. 2, the con- 
densers being marked X and Y. Use four-mfd., 
600-volt condensers. 
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HEAVY DUTY 


Rheostats aud Potentiometers 
by Carter 


Elements wound on Asbestos covered Steel. 
One piece Cadmium plated frame. “Single 
hole mounting.” Hot-tinned terminal lugs. 
A sturdy line control for A. C. sets, “A” and 
“B”’ units, chargers, speed regulators for small 
motors, laboratoryand experimental work, etc. 
Stock units rated at one half ohm to 25,000 
ohms. Watts, 15 to 150. 

Alert jobbers are finding a wide market for 
these Heavy Duty units. 

Manufacturers’ samples and quotations on 


© request. 


Carter Carter Radio Company, Chicago xz ™. A. 


Carter Radio Co., Ltd., Toronto Members 
THE NAME GUARANTEES THE PRODUCT 





Diameter, overall : 2% inches 
Depth, mounted: 1 inch 
Price from $1.75 to $3.50 








r1S] This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 




















POPULAR SCIENCE MONTHLY 








Advertising 


GET Into an, | — qutekly at-home. Ex- 
pauenee, unnecessa ew No text books 
ured. Practical work. Old “established school. Send 
Bame and address for interesting free booklet. Page- 
Davis School of Advertising, Dept. 174-B, 3601 Michi- 
gen, Chicago. 











Advertising Services 


24 WORDS,-151 rural weeklies, $6.04. 
€112P. Hartford, St. Louis, Mo. 


ALL Advertisers should not be without the im- 
portan rtant facts on Mon — Making. Write today for the 
ck-Action Advertising Rate Folder’’ which contains 
ormation of value to you. If (yon are anxious for quick 
ofit returns. do it now! Address your inquiry to: 
ont Classified Advertising, Popular Science 
M ly: 242 Fourth Ave., New York. 


RURAL Agents’ Names, $5.00. 
me Agency, Covington, Ky. 





Ad-Meyer, 








10,000, $45.00. 








cArviation 
SIMPLEX Air a og Co., Auburn, Mass. 
cents for supply bookl 
~CEARN Gliding <j Saving. Build your glider, com- 


‘te plans available. Send 25c for further ee. 
P. Schroeter, Colby-Abbot Bldg., Milwaukee, Wis. 


~“§kyward Ho!” Wonder book on aviation—32 pages 
150 illustrations. Shows you complete training for flying 
career, fame, fortune! Sent free. Write today Parks Air 
College, 215 Mo. Theatre Bldg., St. Louis, Mo. 

‘THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A 
thorough, training in Practical Aeronautics. American 
| coe sy” eee Dept. 6742, 3601 Michigan Ave., 

Chicago. 

~“WARIOUS sizes wood, reeds, bamboo, rubber band, 
wheels, propeller, onion skin covering and other sup lies. 
Big bundle for 25c; five for $1.00. No stamps. Wi 
send circulars on free three-foot model. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 

GERMAN Glider blue prints with specifications 
Lawrence motors $125.00. Pusher 





Send 5 

















' 1300.00° a... "Marvin 4, 
Ave. North, Minneapolis, N 
“JOIN a Flying Organization. Send $2.00 for Silver 
Wings and embership Card. Associated Aviation 
bas of America, 315 East Kingsbridge, New York 
y. 





Northrop, 730 Washington 
finn. 








HOME Study Aviation Course by pioneer school at 
new low price. Covers motors, meterology, nomencla- 
ture, avigation, design, flying and 100 other fascinating 
subjects. Endorsed by experts. Diploma given. Free 
employment service. Complete details sent free. Na- 
tional Aviation Training, Dept. 25, 1031 So. Broadway, 

Angeles, Calif. 

MODEL Airplane Supply. August Schaefer, 45 North 
Avenue, New Rochelle, N. Y. Send for free catalogue. 
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a Write Adam Fisher Mfz. Co., 183 Enright, a 
s, Mo. 


INVENTORS’ Universal Educator—contains 999 
mechanical movements; 50 perpe' 
how to obtain and sell patents. Suggests new ideas 
Explains how to select your attorney and avoid 
sharks. Special Price, $1.00 postpaid. Gate. pate 
ich, 681 Ouray Bldg., Washington, D. 


IMPORTANT to advertisers! Are you deriving profit 
from ie ur advertising? Write today for a copy of the 
tS er ——— ym wy F- ate Folder’ showing “How 

Popular ience Monthly Profitably.” 

}. By a... “ingulry to: Manager, Classified Advertis- 

ing. a — ience Monthly, 244 Fourth Ave, 
New Yor 


INVENTIONS Developed and Commer 
Frank G. Buffum Manufacturing Co., Louisiana, Mo, 


PATENTS, If you have an invention which you wish to 
patent you can write fully and freely to Munn & Co., for 
advice in regard to the best way of obtaining protection. 
Please send sketches, or a model of your invention anda 
description of the device, explaining its operation. All 
communications are strictly confidential. Our Hand- 
Book on Patents is sent free on request. This ex 
our methods, terms, etc., in regard to Patents, Trade 
Marks, Foreign Patents, ete. “Scientific American” 
contains Patent Office Notes, Decisions of interest to 
inventors and particulars of recently patented inven- 
tions. Munn & Compeny. Solicitors = —_ 1523 
Scientific American Building, 24 W. 40th St., New York 
City: 524 Scientific American Bldg., Washingt on, D. — 
1313 Tower - oe Ill: 666 Hobart Bldg. os 
— Calif.: 521 Van Nuys Bldg., Los A 




















Tampa, Florida. 





BIGGEST, Best Catalog Model Airplanes, Parts, 
Bupplies; 5c tpaid, Ideal Company, 21 West 18th 
Street, New York. 








Bending Machines 


THE Famous Hossfeld “Wrenchless” Universal 
Irop Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 
eluding Eye Bolts ee Spring Eyes. Bends 
up to 1” bars or 1%" pipe cold. Thousands in use by 

classes of trade, from the ‘smallest shops to the 
“st railway systems. Write for circular and prices. 
Hossfeld Mtg. Co., Winona, Minn. 


Blue Prints 


TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase pipe prints giving details of the 
construction of useful articles for the ay ie follow- 
ing are a few of the blue prints available: No. 15, Work- 
shop Bench, No. 17, Cesar s and Mahogany Chest, No. 41 
One-tube Radio Set, . Radio Receiver with three 
stages of Ampligeation, ‘No’ 43, Four-tube Radio re- 

44 and Pirate Ship, 46 and 47, Spanish 
lane oe. 














e, 
ey gt RR Monoplane, 70 ‘and 71, Console io 

6, Santa Maria Ship M 
Temple ie Treasure One Chests, 83, 84 and 85, Ma: 
37, Seaplane Model (30-in.), 88, Simple M ani 
and Bookcase, 8 , Bremen Scale Flying Model (3-ft.). 
Send 25c for each’ blue print you wish to yaad 
Selence Monthly, 242 Fourth Avenue, New York, N. Y. 


Books and Periodicals 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some ies important facts which will Prove interesting 
and oan te yeu. It also tells “How You Can Use 
You'd ae to 


ower Model 
ernistic St 























MIRRORS Resilvered at home. Costs less 5 cénts 
per square foot; you charge 75 cents. Immense presse 
lating autoparts, reflectors, tableware, stoves. Refinish- 
ng metalware, etc. Outfits furnished. Details FREE. 
Write SPRINKLE, Plater, 94, Marion, Indiana. » 


WE START you in business, furnishing everything. 
Men and women, earn $40 to $1 00 weekly operating our 
original “‘New ‘System Specialty Candy Factories.” 
Begin home epere be Unlimited opportunity. Val- 
uable booklet free. . Hillyer Ragsc ale, Drawer 19, 
East Orange, N. J. 


NEW Market Books and Studies. Learn to undere 
stand and use wheat, corn, cotton markets successfully. 
Invaluable to traders. Be your own forecaster. Write 
today. Market Forecaster Co. Box 174—Topeka, 














Cartoonists 





AMATEUR Cartoonists: Sell 
plan. Smith’s Service, PS1194, 


our cartoons. New 


enatchee, Wash. 





JOIN the AMERICAN INVENTORS ASSOCIA- 
TION, Cedar Rapids, Iowa. Protection, consultation, 
capitalization. 








For Men and Women 


DETECTIVES—Work home or travel. Ex 
unnecessary. Festiemers free. Write, George 
2190-P Broadway, N. Y. 


WANTED—Live foreman or mechanic or clerk in 
every factory in the United States to act as subse 
tion representative 4 the most popular magazine 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York. 


an 





rience 
agner, 











Formulas 


SUCCEED With Your Own Products. Make them 
yourself. Formulas, ge. Trade-Secrets. All lines, 
ee circulars free. . Thaxly Co., Washington, 


 C. 











Chemicals 





Bg ys listing 2500 illustrations chemists’ sup- 
a , 5000 chemicals, 1000 scientific books sent for 50c. 
Laboratory Materials Company, 641 East 71st St., 





RORTANT to advertisers! Are you deriving profit 
from your advertising? Write tosey for a copy of the 
iS Advertising Rate Folder’’ showing “How 
Can Use Popular Science Monthly Profitably.” 
adress your inquiry to: Manager, Classified Advertis- 
e te opular Science Monthly, 250 Fourth Ave., New 
or 








Education and Instruction 


DON’T prepare for any Civil Service examination 
without our free catalogue. Columbian Corre- 
spondence Co , Washington, Cc. 

mg Entry a (ro 60 hours with 


anteed. Shorthand ne 
i Institute 10, Springieid. M 











GUARANTEED Formulas: “Exclusive But ‘a 
Expensive” For Making Largest Selling Specialties. 
Lines. Play Safe, get my Valuable, ‘‘Eye-opening” 
Literature store buying common Catalogue Stock 
mg Miller, Manutacturer’s Chemist, Tampa, 

lo 


. 





ALL Advertisers should not be without the important 
facts on Money Making. Write today for the ‘‘Quick 
Action Advertising Rate Folder” which contains infor 
mation of value to you. If you are anxious for quick 

rofit —- do it now! Address your inquiry te& 

anager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 


EXPERIENCED chemist furnishes and develops 
formulas, processes; all lines. Inquiries invited. Clore, 
Industrial Chemist, Box 152B, Crawfordsville, Ind. 
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For the Home 





GRANDFATHER clock works, $5.00. Build ea ows 
case, instructions free; make good profits sel 

friends. Clock works with chimes “ old or new cases. 
Write for full particulars. Clock Co., Nicetown, Pent. 
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“I Found the Short Cut 
to Success in Radio 


through this amazing home laboratory method!” 











1.) em 


By Frank Halloran 


GOT hungry to get into Radio when 
I learned about the big money it was 
bringing my next door neighbor. 


He was only twenty-eight years old, but 
his income was over four times as much 
as I was getting. He owned a fine car, 
dressed in expensive clothes, took week- 
ends off to go hunting and fishing, and 
was one of the most popular fellows in 
town. 


“Charlie,” I asked him one day, “how did 
you become a radio expert?” 


“A cinch,” he smiled. “I took it up in my 
spare time at home.” 


“What?” I asked in surprise, “you actu- 
ally took a radio course by mail?” 


“No,” he shot back. “Not just a mail or- 
der course, but the only technical home- 
laboratory training conducted under the 
auspices of RCA, Westinghouse and Gen- 
eral Electric! Believe me, these ‘big-league’ 
organizations not only know what’s what 
in radio, but they know how to teach it!” 


A Great Piece of Luck 


Taking Charlie’s advice was the luckiest 
thing I’ve ever done. It’s bringing me 
more money in a week than I’ve often 
earned in a month! 


I never dreamed that learning radio at 
© was so easy and so fascinating. From 


the very first lesson to the last I was 
thrilled! Each subject was explained in 
simple word and picture form .... and 
written in such an interesting style that 
I was carried along like a novel! 


I didn’t know the first thing about radio 
when I started, yet before many months 
were over I was able to solve many of the 
problems which now help me command 
big money. The lessons took me step by 
step through trouble-finding and repair- 
ing.... through ship and shore and broad- 
casting apparatus operation and construc- 
tion ... . through photoradiograms, tele- 
vision and beam transmission. ... through 
radio salesmanship, store operation and 
executive work. 


Success—In Spare Time! 


I didn’t have to give up my regular job. 
I learned at home during my spare time. 
And I actually learned by doing ! With 
the course, I received an outlay of the 
finest standard apparatus with which 1 
was able to build radio circuits and sets 
of almost every description ... . yet this 
expensive apparatus cost me absolutely 
nothing extra! 


Even before I had completed the course 
I was able to earn good money doing odd 
radio jobs. And it wasn’t long after that 
I was able to give up my regular work 
and branch out for myself as a full-fledged 
expert in work that is fun and extremely 
profitable ! 





The only radio training spon- 
sored by RCA . . . General 
Electric, Westinghouse... 
FREE 50-page book tells all 
about it. Mail coupon. 








Today, my income is more than doubled 
.... and I’ve only just started! I’m cere 
tainly happy that I found this short cut 


to success!” 


Read This Thrilling 
FREE Book 


Frank Halloran’s wonderful success is just another 
typical example of the success which the Radio In- 
stitute is bringing to hundreds of men everywhere 
through its wonderful Home-laboratory training... 
the only official radio training based on the inside 
knowledge of radio developed in the great experi- 
mental laboratories of RCA, General Electric and 
Westinghouse! 


There is an amazing opportunity for you in Radio. 
Manufacturers, dealers, broadcasting stations, ships 
...all are calling for trained radio experts. The pay 
is big—the opportunities are limitless—the work is 
thrilling! Find out all about it. The Institute has 
prepared an interesting, illustrated booklet telling 
you all you want to know about this vast industry 
and about the remarkable home study-course 

can fit you for a brilliant radio 
career. Just mail the coupon 
below and claim your copy 
of this valuable booklet ... 
it’s absolutely free! Radio 
Institute of America, 
Dept. PS-3, 
Broadway, New York 








Mail this 
coupon 





Radio Institute of America 
Dept. PS-3, 326 Broadway, New York, N.Y. 


Gentlemen: Please send me your FREE 50-page 
book which tells all about the great opportunities 
in Radio and about your famous home-laborato 
method of guaranteed radio instruction pence | 
by RCA, General Electric and Westinghouse. 


























‘‘He saves $100 
a month’”’ 


“Ser that man at the receiving teller’s window? 
That’s ‘Billy’ King, Sales Manager for The Browning 
Company. Every month he comes in and adds $100 
to his savings account. 

“Three years ago he started at Browning’s at $25 


a week. Married, had one child, couldn’t save a 
cent. One day he came in here desperate—wanted to 
borrow a hundred dollars—wife was sick. 

“T said, ‘Billy, I’m going to give you something 
worth more than a loan—some good advice—and if 

ou’ll follow it I’ll let you have the hundred too. 
Take up a course with the- International Correspon- 
dence Schools and put in some of your evenings get- 
ting special training. The schools will do wonders for 

ou, I know. We’ve got several I. C. S. men right 
em in the bank.’ 

“That very . -¥ Billy wrote to Scranton, and a 
few days later he had started studying at home. 
Why, in a few months he had doubled his og 
Next thing I knew he was put in charge of his de- 

artment and two months ago they made him Sales 
fanager. It just shows what a man can do in a 
little spare time.” 
* * 

Employers are begging for men with ambition—men 
who really want to get ahead in the world and are will- 
ing to prove it by training themselves in spare time to do 
some one thing well. 

Prees that you are that kind of man! The Interna- 
tional U*-rss. ‘ndence Schools are ready and anxious to 
help you prepace for something better if you will only 
make the start. Do it now! At least find out what the 
1. C. 8. can do for you. 


Mail the coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7620-F, Scranton, Penna. 
Without cost or obligation, gene, send me a copy of 
your booklet, “Who Wins and Why,”’ and full particulare 
about the subject before which I have marked X: 


BUSINESS TRAINING COURSES 


Business Management Advertising 
Industrial Management English 
Business Correspondence 
Show Card and Sign 
Lettering 
Stenography and Typing 
Civil Service 
LJ Railway Mail Clerk 
(J) Common School Subjects 
Secretarial Work () High School Subjects 
Snanish (1 French CJ Mlustrating 1) Cartooning 


TECHNICAL AND INDUSTRIAL COURSES 


Electrical Engineer 0 Architect 


Personnel Management 

Traffic Management 

Accounting and C. P. A, 
Coaching 

Cost Accounting 

Bookkeeping 

Salesmanship 


Electric Lighting Architects’ Blueprints 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 
Gas Engine Operating 


Contractor and Builder 
LJ Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry (J) Pharmacy 


Civil Engineer () Mining Lj Automobile Work 


Surveying and Mapping Airplane Engines 
Plumbing and Heatin Agriculture and Poultry 
Steam Engineering Radio (_) Mathematics 
SIT itiinsicciulsibetcliniccnigaliesihaignlethsinabintianinanadsannbannabilisidnetntheedes canest 
SII cniscncnnisniptdcntandesansséibeuneennanesnedssnnetestecoesqnesenecese 
a seontieMccacasnssnensmanenecasen 


If you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 





at 





[ear nMusictone 
‘Marvelous New Method 


of the National of Music will bring to you a 
Complete Conserva rse on gor favorite instru- 
ment, under Master Teachers, in but a fraction of the 
time and cost der old methods. 


Easy as A-B-C 
ie us prove to you that vos can surely realize Fe} 


usical ambitions. You be amazed and deli 
at music can be made so easy — interesting. Over 





Personal 
Guaranteed. Catalog gives full 
details. Send for it today—it is FREE. 
— ACADEMY OF MUSIC 


Dept. 702 East 41st Street, Chicago 
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Why a ‘“‘Cheap”’ House 
Costs Most 
(Continued from page 75) 


amount for financing, is divided among the 
architect, the builder, and the landscaper. 

Examining the simplified budget above re- 
veals some startling truths. No longer does 
an item of $435 for hardware, in a $15,000 
home, seem so excessive that we are tempted to 
substitute cheaper hardware. The item repre- 
sents only about three cents of the whole build- 
ing dollar. We could substitute brass-plated 
steel hardware for brass, but the plated stuff 
would wear and rust. So, too, we notice that 
$165, which seemed excessive for rust-proof 
flashing, downspouts and gutters, represents 
but one cent of the whole building dollar. 
Surely there must be better ways to econ- 
omize, should the total cost of the home prove 
too much, than by skimping on these. There 
are—and they can be done without sacrificing 
the essentials. 


ET us examine the budget once again. 
Here is the biggest single item—the 
carpentry bill for labor and materials. It 
would be foolish to substitute undersized 
floor beams in the vital frame of the house— 
but there is a breakfast nook, in the plans, that 
can wait until we can better afford it, as well 
as a window seat and built-in bookcases. If 
worst comes to worst, we can forego oak 
floors and use a cheaper material that, well- 
chosen, will give satisfactory service. 

We hesitate to economize on plumbing. 
Brass piping is expensive, but trouble-proof. 
The heating system, a single-pipe steam 
system, is about the most inexpensive of its 
kind, though in some houses a one-pipe warm 
air furnace might serve the purpose. We cannot 
skimp on painting and be sure that a good 
quality paint will be used. Nor can we econo- 
mize on the cost of electric wiring, which must 
be done under the rules of the insurance 
underwriters. 

But that tiled bathroom is an expensive 
item, and we can get along comfortably with a 
wood floor and cement walls for the present. 
Tiles can be put in later. A sun room is another 
big expense, and only the foundation for it 
need be built just now. 


F MORE drasticeconomies are still needed, 
we can alter our plans somewhat and cut 
the size of the rooms at a considerable saving. 
The result? We have a home that, however 
modest, is sound throughout. Life in it will be 
a comfort and a pleasure for many years to 
come. By spending judiciously within the 
bounds of our ability, we have made it sturdy; 
and permanent. 





A Noted Architect Gives 
You Advice 


le you planning to build 
a home of your own? 
Then you’ll be interested in 
a series of articles by William 
Dewey Foster, distinguished 
architect, to begin in our 
next issue. 

Each of these articles will 
tell you when, how and 
why, and are based on actual 
experiences of folks who 
have faced just such prob- 
lems as you are facing. 
Their solutions may help 
you. 





Marcu, 1999 


Practical educators for afl 
all Engineers, Firemen, \% 


Machinists, Electriciang 

and engineer students, 

Eight valuable, up-to- 2 

date Guides treating on 

the theory and practice .¢@¢——~ 
of m ingin - 

allits branches. 


Ot | > 1 4> 
COM HOME STUDY Course 
AND REFERENCE LIBRARY 
8 pocket numbers with Ready Reference 
Index.8754 pages, 4750 illustrations, Easy 
toread. Highly endorsed. A good 
securing Engineer’s License. Price 
are a $1 per a a Trial. 
ATION: — In A Handy Form, 
Answers to Your Questions and 
Here is a partial list of the subjects covered:— 
Engine Principles, Valve Setting 
Pumps,Corliss Engines,Uniflow 
Pumping Engines, Contractors En 
Locomotives, Marine En Ss, 
Engines, Gas Engines, Oil 
dicators, ucers, Aviation, Steam, 
Fuel Economy, Boiler Construction; 
ing, Oil ene Seamer aay 3 
Pipe Fittin eatin Refrigeraties, 
otors, Lighting, 


Elevators, namos, 

Wiring, Electrical Diagrams, Radio, Elec. 

trical Reference alculations. 
SHIPPED FREE 

Not a cent to pay until you see the books, No 

obligation to buy unless you are satisfied. Fil] 


in coupon in pencil, Send now—toda 
standard library for Engineers an FE mk 
a) 








Be ixcccenscace beedeiace seeeue 
Address ..... isis Otececcecccoseeceseuenin 


Ce eeeeseserees 


CPOCMOEOR o00:60000000000ssee0eeessseendnee 


Employed nT 3T34 


aw “READ 


Science News-Letter 


HIS authoritative publication 

SPEEDS to you each week the 
newest and most vital discoveries in 
science. Every scientific branch is cov- 
ered. Tis style is easy to read and 
highly entertaining. From cover to cover 
it is filled with important information. 
Science News-Letter enables you to talk 
about the up-to-the-minute events in 
science before the other fellew has read 
of them. 
Introductory offer—$2 for 6 months 

Yearly subscriptton—$6 


2157 B St., Washington D.C, 


































= WHERE i 
LINDBERGH LEARNED 


ET‘ the same complete, thorough, founda- 
tional training that Lindbergh received. 
Get it now—under greatly improved 
facilities at the Lincoln Airplane School. Much 
better than when Lindbergh learned here. Get 
the best training now available. Here com- 
petent experienced instructors teach you prac 
tical Flying and Ground Work. You go right up 
into the sky in our famous Lincoln Page Govern- 
ment Licensed Planes—with transport pilots. 
Learn on actual planes and motors ounenes y the 
Lincoln Aircraft Factory. Write for full information 


“TE INCOLN AIRPLANE SCHOOL 
212 Aircraft Bidg., LINCOLN, NEBR. 
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i for You in 


FS CTRICITY 


: “/ You learn hy Seeing it Work 


3 Now you can fit yourself for a big pay job in electricity by watching real 
motion pictures in your own home! Easy and fascinating as seeing a show 


at the theater! You see electrical machinery in operation. Moving diagrams 
make all the facts easy to understand. 


This New Way is Easier, Quicker, Surer 


At home, in spare time, you can fit yourself to make more money in electricity. This giant 
industry is constantly calling for men to fill jobs paying from $70 to $200 and more weekly! 
ee Roage  sap men, eager yay 

4 ° ° jobs, praise this new way, which is e 
You Get This De Vry $75 Pr ojector , Film-Way Training, as the easiest and best 
Every student is given a standard school model DeVry Motion way to learn how to do electrical work. 
Picture projector to keep, at no extra cost. Thousands of feet of 
motion picture film are supplied for use during the course. You You Get This Pledge in Writing 


show them on the wall or on a screen in your home. i ae ‘. 
We promise in writing to give you the 


Anyone Can Operate It training and employment service necessary 
Projector is so simple anyone can operate it without experience. ‘*° 8¢t you a better job and more money, 
Used with regular light socket, farm lighting equipment, or O9F you need not pay a cent. You take no 
automobile battery. Think of it, you own a projector for show- Chance; you cannot lose. Start now to get 
ing all kinds of movies right in your own home! a better job and a raise in pay. 


Complete Drafting Set Also Given Our Big New Book, 
eee a , —— ‘ The Film-Way to 
Our training includes instruction in drafting, and we supply a . ” 

P erty , Bigger Pay 
complete professional outfit which includes a fine set of drawing neil tte 
1} i ells all about how we use moving pic- 
instruments, also without extra cost, to every student. sussnenenaiaanatia bmanmmien dienes 0 

plains our employment service which ? 


What a Practicing Engineer Says: er eanlie helea tan aes he te aa 


“I am amazed at how clearly and simply you explain = SS eee ad = _ 
facts about electricity. The points are so much easier Send the enuaen TODAY! _ & 

to grasp than aa es + winagranenr methods that .“ 4° r%) 
student must make quicker, surer progress. This is by : £ 

far the best method of getting iesonmats preparation Mail This 4. ‘~) AN 

for practical electrical work.” Charles E. Fitz, M. E., y oO 

E. E., formerly associated with Steinmetz. ae 


Film-Way Trained Men in Demand 


“We will gladly co-operate with you, not only in employio 
your students when vacancies occur in our organization an 
also by recommending that our own employees take your 
course.’” Electric Material Co., South Bend, Ind. 

REMEMBER, we give you both training and employment 
service. Send the coupon for all the facts now: 


>) Representatives with School Experience Write 





TAKE THE FILM WAY TO Bigger Pay 


Eyl” 
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your present future 


with the one that 
Hinton offers you 


Marca, 1929 





How They Sank and 
Saved the S-4 


(Continued from page 21) 











sinking of a year before, however, there were compressor 
no human beings aboard her this time. She 
went under bow first at an angle of about ten 
degrees. 

“*I did this on purpose,’’ Commander Dun- 
bar told me; “we let six tons of extra water 
into her forward trim tanks. At first, we 
planned to sink her on an even keel, but I 
decided later to approximate actual wrecking 
conditions as closely as possible.” 

The bottom was mud, and the S-4 stuck 
her sharp nose into it just as she had done in 
her fatal dive a year before. Marker buoys 
shot to the surface, along with the descending 
line fixed to the yellow buoy for the benefit of 
the divers. This was immediately fished 
aboard the Falcon. The descending line is a 
stout rope which guides the diver in his descent. 

Now the submarine was sixty feet below the 
surface. As soon as she had slid down, all was 
bustle aboard the Falcon. The salvage vessel 
maneuvered herself to a position directly 
above the S-4. Divers were being buckled into 
their clumsy, canvas, rubber-lined suits. 


























icnins ‘Opportunities a 
FLECTRIC 
REFRIGERATION 


W 7 HY look for big pay in crowded industri ss 
into the newest and fastest growing inal Get 
America — Electric Refrigeration. Millions of do. 
lars being invested by Wall Street in factories 
advertising. Urgent need for Scientifically traj 
men in manufacture, installation, sales and gery 
Jobs pay $200 to $1,000 a month. And now hew 
easy method trains you at home to fill a big pay job. 
Learning Electric Refrigeration simplified amagi 

his course sponsored by Kelvinator, and praised 
Servel and other leading manu- 
facturers. Our Employment 
Dept. helps you find big jobs, 
FREE. 


Big Book Free 












**Your Institute 
should be of great 
interest to y 
men wishing to 
into the service and 















ee Mail coupon now for big book sales end of 
Before his big bronze helmet was put on, one free “The New Gtant Industry — | Dames. 1a be 
° Slectric Refrigeration.’’ See how erate with 28 
of them shouted: easy, it is to jaulekly, nen you 
ghly d refrigeration expert. F.E.8 
; “TR . . |No obligation. Utilities Engi- | © "; 8; Suma, 
1. THE work you are doing F I stay down among the herrings, break neering | Institute. Devt. 23, dorcaieent, 





the news gently to the folks, will you, 
boys?” 
When they were dressed for the job, looking 


interesting? Does it pay 
you $40 to $100 a week or more? Have you a chance 
to become a responsible executive or “your own 


go, Ill 


Utilities Engineering Institute 











BOSS”? . . . If not, it’s time you were getting into , c 
Aviation—today’s fastest-growing industry with to- like grotesque, part-human creatures equipped Dept. 23, 3120 North Clark St., Chicago, Ill. 
morrow’s biggest future. to inhabit two elements instead of one, Chief l Without obligating me, send free book ‘‘The New | - 
You simply can't realize how this great. new feld is Torpedoman Edward Kalonoski was the first || G!4"* 1dustry—Electric Refrigeration. 
rowing. Manufacturing companies, transport lines, | . 
Seport, service and sales organizations are developing to reach the descending rope. He hooked one BK soc decincwddenenasecesadesecenewingene 
rd nos sw it’s Hag FO payee. ey yf - get of his legs around it, and dropped like a dart Nas 606s tin tees 00260460055608000000 EE 
elligent, energetic, -m - “Sage A 
In Aviation, the jobs are in line for to the bottom. It took him just half a minute | Gr aiivicindenwicdieceece PEO e | 


rtant positions. 
fhe men—in other fields, the men are in line for the jobs. 


Big M on ey on the Ground 


. . 
or in the Air 
Don’t think you have to fly to be a big success in Avia- 
tion. Good pilots draw substantial salaries. But so do 
good mechanics, electricians, radio men, salesmen, in- 
etructors and many others. Aviation’s best jobs aren't 
all up in the air. For every plane that flies, there must 
be ten to forty highly paid, carefully trained specialists 
on the ground. Forget that Aviation was once con- 
sidered a ‘“‘game.”’ Forget that just a short time ago 
it was still in its experimental stages. Instead realize 
thet today it is the most efficient method of transporta- 
tion the business world has 
ever known—and within the 
next few years, it is going to make 
thousands wealthy and put count- 
less others on “easy street’’ for 


ON ee ee 

Kalonoski was followed quickly by Torpedo- 
man Edward Yeadon. In what seemed but a 
moment, the words, “Ready, sir,’’ came from 
the telephone inside Kalonoski’s helmet. A 
similar report arrived over Yeadon’s wire. 
Two seamen standing by lowered a stout rope 
to them. This they passed through the first 
pad-eye, and the loose end was brought back 
to the surface. It was tied to a steel cable and, 
by means of a winch, the cable was drawn 
through the eye. To the end of the cable, 
sailors attached an anchor chain. When its 
first link reached the pad-eye, a third diver 
went overside to shackle it fast. By that time, 
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He Mailed a Coupon 


Broug ht Him 


1129 Cool Shaves 


from One Single Blade. wd 


2 Another Triumph for KRISS-KROSS! The Most Amazing Shaving Inven- 
So Miser tion Ever Patented! Mr. T. Liddle, of Illinois, Wrote Recently: “I have 

ee Been Using One of Your Stroppers Since May, 1924. I Shave Every Morning 
and Iam STILL ON MY FIRST BLADE!” Read Astonishing Details. Then 
Act at Once for Real Shaving Joy. 


O wonder KRISS-KROSS marks such a radical advance in shaving comfort 
and economy! For now at last it has captured a secret that has baffled 
scientists for years! It actually reproduces mechanically the diagonal 

flip-flop master-barber’s stroke that gives razor blades the keenest cutting edge 
that steel can take! Pressure decreases automatically. And in just 11 seconds 
you are ready for the coolest, slickest shave you ever had! 
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An Economy—And a Luxury, Too 


KRISS-KROSS not only introduces you to undreamed-of shaving luxury— 
but cuts shaving costs 83%. It makes your blades last almost indefinitely. Any 
number of cases are on record where a KRISS-KROSS user reports over 365 
keen shaves a year from the same blade! For example, C. S. Stephenson (Okla- 
homa) writes: “I have been using one blade continuously for one year and nine 
months and have no idea how pre ke AE =| oo wonder there 

over a million satisfied users of K in erica today! 
Sharpens Any Make ™* . 


of Razor Blade Get Free Offer 


KRISS-KROSS works on And now—to introduce this sensational device that makes old blades keener 
practically any known make of than new—we are giving with it free an amazing new kind of razor. Instantly 
tazor blade, single or double adjustable to any angle. Comes with 5 new-process blades. Find out all 
edge (except Durham). Gives about this astonishing introductory offer. No obligation. Just fill out and 


excellent results with Gillette, mail the couvon above today! 


Gem, Valet Auto-Strop, Keen- RHODES MFG. CO., Dept. C-243 





Kutter, Enders, Ever- Ready, 1418 Pendleton Avenue ST. LOUIS, MISSOURI 
Darwin, Schick, Christy and over World’s Largest Manufacturers of Mechanical Stroppers 

Canadian Address: 
2 dozen others. CANADIAN KRISS-KROSS CO., 39 Wellington Street East, Toronto 2, Canada 





AGENTS, $5-$15 AN HOUR! 


Make big money with Fines It is sold only first day. Spare time workers, factory men, mechanics, 
through authorized agents who are making up to $200  etc., often make $6—$12 extra.a day just showing KRISS- 
@ week and, in some cases, even more! All you do is KROSS to friends and fellow-employes. Generous com- 


demonstrate and take orders for this unique invention ae" 2 aan et . 
which is heavily advertised but never sold in stores. Missions and bonus. No obligation. Get details and 


Nine out of ten men want to own it as soon as they see __ liberal proposition today. Check bottom line of coupon 
how it works. R. S. Hopkins (Michigan) made $50 his above and mail it now! 
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Axy MAN who can read and write and 
use a pair of pliers can become an electrical 
expert and free himself forever from the 
long hours and drudgery of a small pay job. 


And you can learn the BIG PAY profes- 
sion of electricity right in New York City— 
the heart of the electrical world—the city 
of 100,000 jobs. At the same time you are 
learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
York, the modern Bagdad. 


Be an Electrical Expert 


Graduates of the NEW YORK ELEC- 
TRICAL SCHOOL are in demand by all 
the big electrical companies. Or, if you 
prefer the independence of a business of 
your own, there are thousands of oppor- 
tunities for efficient, dependable men to 
become electrical contractors. When you 
are your own boss the money you can 
make is limited only by your own energy 
and ability. 


Personal Instruction 


The NEW YORK ELECTRICAL 
SCHOOL is not a correspondence school. 
You learn by doing—by Do sere m instruc- 
tion on full size standard electrical equip- 
ment under the personal supervision of 


trained instructors. 

At N. Y. E. 8. you train your hands and mind at 
the same time. You learn the theories of electricity 
—and then you are shown how to put the theories 
into actual practice by solving the problems with your 
own hands. 

The man who has learned electricity by actually 
doing electrical work under intelligent personal instruc- 
tors can go to any part of the world and be sure of 
a good living. There are N. Y. E. S. Graduates in all 
the countries of the world. 

Write today for the 48-page booklet giving full in- 
formation about the N. Y. E. S. Course and showin 
pictures of the equipment available for your persona 
use in our two seven-story buildings. 


The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 


(eeseteeseaaaae MAIL TODAY Seeeeeaesasse 





THE NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York. 


Please send me FREE your 48-page booklet. It 
is understood that this request puts me under 
no obligation. 

















How They Sank and 
Saved the S-4 


(Continued from page 158) 


coats and wool mittens stood on the bridge 
while blue electric flood-lights played on the 
tossing red buoys that marked the spot where 
the submarine lay on the bottom. 

In addition to her ballast tanks, the engine 
room of the S-4 had been flooded. The 
officers took turns at giving orders to the sailor 
at the valves on the bridge. As he turned 
them, air rushed through the stout hoses 
leading from the Falcon’s compressors to the 
S-4. There were showers of bubbles on the 
water’s surface as the air sought to escape from 
the bottom of the sea. 


Bu nothing happened; the old S-¥4 insisted 
on remaining a submarine. Originally, it had 
been planned to blow just enough water from 
the pontoons to give them a lifting power of 
nine tons each. Faced with the inexplicable 
tantrums of an undersea boat, the officers in 
desperation now ordered the big steel barrels 
blown dry to the last ounce. As the air hissed 
through the twisting hose like escaping steam, 
the submarine did the entirely unexpected. 
She came up bow first and then stuck! 

I was just lighting a cigarette behind the 
canvas spray shield on the Falcon’s bridge 
when I heard a chorus of excited shouts. Look- 
ing quickly, I saw the gray nose of the S-4 
bob into the glare of the floodlights. Higher 
it mounted and higher, as the air compressors 
throbbed, until her stem was on a level with 
the bridge of the Falcon—at least thirty feet 
out of the water! And then nothing could 
move her. 

An officer’s conference followed. It lasted 
until after midnight, when Commander Dun- 
bar announced, “Well, this is all we can do 
now. 

At daybreak the next morning, it was 
decided that Lieutenant Ives, Lieutenant 
Momsen, and Chief Gunner C. L. Tibbals, 
diving expert from the Washington Navy Yard. 
would go on board the S-4 to locate the trouble. 
They did. Commander Dunbar, a small, dark- 
haired, energetic chap, accompanied them. 
Tibbals remained on the deck of the sub, while 
the others, protected by gas masks, crawled 
down into the submarine through the torpedo 
loading hatch. 

Tibbals yelled to the bridge of the Falcon a 
series of signals he had arranged in case of 
trouble. They were to be given by hammer 
strokes inside the hull of the S-4, dots and 
dashes to be sounded on the Flettner oscil- 
lator, the underwater telegraph, which honks 
like the horns of a thousand automobiles. 


Goon after the three officers had disappeared 

into the submarine, the oscillator barked its 
weird, wolfish cry from under the sea. There 
was a rush to the rail of the Falcon and a 
chorus of shouts to Tibbals. 

“Just testing, I think,” he called back 
calmly. A few minutes later the head of 
Commander Dunbar appeared. The trouble 
was that there was a leak somewhere in the 
hull of the S-4 and more than forty hours 
under water had filled the motor room, just 
back of the flooded engine room. There was 
no way to blow the motor room dry from the 
outside, so Lieutenant Ives used the sub- 
marine’s own “air banks’’ to drive the unwel- 
come water back into the ocean. 

Back of the pontoons, which were just visi- 
ble, there was a. spontaneous cataract of air 
bubbles. Then, in the cold light of a winter 
morning’s sun, the conning tower crashed 
through the whitecaps, and the glistening wet 
hull of the S-4 rode the surface of the sea! 

Lifting rings on submarines had been vindi- 
cated for salvage work. Commander Dunbar 
said as much. Thus ended the first of the tests 
which may mean life to many who go down 
into the sea in submarines. 
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When the Radio Lion Roars 
(Continued from page 47) 


ked to were writing sketches for a 
i eat in advance. Yet, in spite of 
very precaution, the unexpected sometimes 
happens. For example, during the Presidential 
campaign, @ national figure was scheduled to 
k for an hour. Because of a cold, he spoke 
only thirty minutes and stopped. There was 
a nation-wide hookup, ‘“‘left flat _ without 
scheduled programs for the next thirty min- 
utes. What happened? 

In every large broadcasting studio are 
accompanists and soloists ready to go on the 
air in such an emergency. In the National 
Broadcasting Building, the home of WEAF 
and WJZ, in New York City, there are not 
only an octette of singers, each a soloist, but a 
thirty-five-piece orchestra as well, always 
ready to fill any “hole in the air.” Besides, 
practically every announcer is a singer and in- 
strumental musician and many, have other spe- 
cialties for an emergency. In the case men- 
tioned above, one of the announcers went on 
the air in an impromptu song recital. 


OW do the men who make up the pro- 

grams, go about their work? I asked that 
question of James Whipple, who originated 
many of the features you have heard over the 
Red and the Blue networks. In arranging each 
program there are three steps, he explained. 
First, the music is chosen. Next, the con- 
tinuity writers build the dialogue, writing out 
every word which will be spoken before the 


ment casts the actors, rehearses the piece, 
times it, and puts it on the air. 

An important part of an orchestra rehearsal 
is placing the instruments properly with refer- 
ence to the ‘microphone. A player’s position 
may be altered half a dozen times before the 
director, who listens to a radio reproduction of 
the music, is satisfied. When the correct posi- 
tion is found, it is noted so the player will sit in 
the same place during the broadcasting. 

In the search for new talent for radio pro- 
grams, between 100 and 125 auditions, or try- 
outs before the microphone, are given every 
week by big stations. Is there any way, I 
wanted to know, by which a person can dis- 
cover whether he has a good broadcasting 
voice without taking an audition? For an 
answer, I was told a story about the famous 
novelist, E. Phillips Oppenheim. 

A few days after he had given a talk over the 
radio, he was awakened early in the morning 
by the telephone. 


“TTELLO,” he said sleepily. 

“Is this Mr. Oppenheim?” 
“Yes, who is this?” 
“Oh, nobody you know. I just wanted to 
find out if your voice sounds the same over the 
telephone as it does over the radio.” 
Most voices, I learned, can be tested for the 
radio in this way. If your voice has broadcast- 
ing possibilities, it will carry well over a tele- 
phone. In fact, one casting official makes it a 
habit to talk to all applicants over the phone 
before making an appointment. In this way he 
weeds out the unfit without wasting time. It 
was over the telephone that Virginia Rae, now 
well known, is said to have entered radio work. 
From her home in Louisville, Ky., she called a 
casting official in Chicago asking for an ap- 
pointment to try out for a vacancy. He told 
her the place had to be filled immediately, and 
there was no time for her to make the trip to 
Chicago. She suggested that he listen to her 
sing over the long-distance telephone. He did, 
recognized the ability of her voice for radio 
work, and hired her. For bass singers and deep 
voices, however, the telephone is not a reliable 
test. It often fails to register low tones which 
the more sensitive microphone catches per- 





fectly. Every (Continued on page 162) 


microphone. Then the production depart-’ 
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BE AN ARTIST 


Earn a Big Name and a 
Fat Income 


y= are interested in art or you wouldn’t be reading this 
right now. A liking for drawing is often an indication of 
hidden ability. Studio life-a fine income-fascinating work— 
all these may be yours if you will train your talent. 

Opportunities for artists have never been better. Con- 
sider the many drawings and paintings required to make this 
one magazine. Advertisers and publishers are annually payi 
millions of dollars for such art work in the more than 20, 
publications in the United States alone. 


The Federal Schools have taught hundreds of successful 
students. More than fifty famous artists contribute exclusive 
lessons and drawings to the Federal Course—show you their 
“tricks of the trade.” It’s easy to learn at home the Federal 
way. This spare time training in art has helped many students 
to market their work after a comparatively short time of study. 


Send For The Book You Want 


“A Road to Bigger Things” — describes the Federal Course in 
Illustrating, Cartooning, Lettering, Poster Designing, Window Card 
Illustrating, etc. Clare Briggs, Neysa 
McMein, McCutcheon, Fontaine Fox, Sid 
Smith, Norman Rockwell and many 
others contribute to this course. 

“Your Future” — describes the Federal 
Course in Commercial Designing, Adver- 
tising Illustration, Lettering, etc. Many 
nationally known authors have contrib- 
uted to this course also. 

Just mark on the coupon which book 
you want and MAIL IT NOW. 

FEDERAL 


FEDERAL - orm ‘aosne 
SCHOOLS. INC. _- 


MINNEAPOLIS, MINN. 
~ Please send me free Art Test and book: I have 
3149 FEDERAL SCHOOLS BLDG. _ “checked below: 
A ROAD TO BIGGER THINGS 
MINNEAPOLIS, e ° - O (Illustrating, Cartooning, etc.) 
MINNESOTA a” 
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“Mary, I Owe It | 
All to You”’ 


“Mr. Writrams called me into his office today and 


told me he was going to raise my salary $50 a month. 
“ *T am glad to give you this opportunity,’ he said, 

‘for the best reason in the world. You deserve it. 
“You may not know it, but I’ve been watching 

ain work since the International Correspondence 
chools wrote me that you had enrolled for a course 

of home study. Keep it up, young man, sand you’ll 

i 


go far. I wish we had more men like you. 
“And to think, Mary, I owe it all to you! I might 
still be a along in the same old job at the same 


old salary if you hadn’t urged me to send in that 
L. C. S. coupon!” 

How about you? Are you always going to work for a 
small salary? Are you going to waste your natural ability 
= ht life? Or are you going to get ahead in a big 

It all depends on what you do with your spare time. 

ns * * than 180,000 men are getting ready for promo- 

tion right now in the I. C. S. way. Let us tell you what 
we are doing for them and what we can do for you. 


Mail the Coupon Today 
eC aes aes aa aaa sc rr ee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7619-F, Seranton, Penna. 
Without cost or obligation.on my part, please send me 
@ copy of your 48-page booklet, ‘‘Who Wins and Why,” 
and tell me how I can qualify for the position, or in the 
subject, before which I have marked an X: 
BUSINESS TRAINING COURSES 


Business Management Business Correspondence 
Industrial Management [)Show Card and Sign 


Personnel Management Lettering 
Traffic eid ‘a. PiStenesranhy and Typing 
Accounting and C. 

Coaching Civil Service 
Cost Accounting ~~ = Clerk 
Bookkeeping Mail Carri 
Secretarial Work Common School Subjects 
Spanish [D French High School Subjects 
Salesmanship Tilustrating () Cartooning 
Advertising Lumber Dealer 


TECHNICAL AND INDUSTRIAL COURSES 
Architect Automobile Work 
Architectural Draftsman Airplane Enginec 
Building Foreman Plumber and Steam Fitter 
Concrete Builder Plumbing Inspector 
Contractor and Builder ()Foreman Plumber 
Structural Draftsman Heating and Ventilation 
Structural Engineer [ |Sheet-Metal Worker 
Electrical Engineer Steam Engineer 
Electrical Contractor Marine Engineer 


Electric Wiring Refrigeration Engineer 
Electric Lighting R. R. Positions 
Electric Car Running [() Highway Engineer 
Telegraph Engineer Sry 

Telephone Work [ }Pharm: 


Mechanical Engineer () Mining Fi Engineer 

Mechanical Draftsman []Navigation [) Assayer 
Machine Shop Practice Iron and Steel Worker 
Toolmaker Textile Overseer or Supt. 
Patternmaker Cotton Manufacturing 

Civil Engineer Woolen Manufacturing 
Surveying and Mapping|J) Agriculture [) Fruit Growing 
Bridge Engineer Poultry Fa g 

Gas Engine Operating Mathematics [J Radio 
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Occupation.. — 
If you reside in ‘Canada, send this” ‘coupon “to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 








Big pay—a permanent 
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When the Radio Lion Roars 


(Continued from page 161) 


radio performer has studied how to make his 
voice “‘get across,’ and many have developed 
original ideas for aiding their performances. 
For instance Frank Munn, who sings in Na- 
tional programs, holds his hand over one ear 
while singing. He says it helps him judge the 
resonance of his voice. Jessica Dragonette, a 
popular soprano, developed what became 
known as “the Dragonette weave.” She 
swayed back and forth before the microphone, 
weaving away on the loud tones and leaning 
forward to whisper the soft ones. The Scotch 
comedian, Sir Harry Lauder, tied a wet towel 
over the microphone before singing into it! 
Skeptical officials of an English broadcasting 
station discovered that the canny Scot knew 
what he was doing. The towel had the effect 
of emphasizing the singer’s voice and subduing 
the sound of the orchestra. 

Speakers who change key suddenly, al- 
ternately bellowing and whispering, are dif- 
ficult to broadcast. Recause of the evenness 
of his delivery, President Coolidge is described 
by radio men as “good material.””’ John D. 
Rockefeller, Jr., is another whose voice broad- 
casts well and who is perfectly calm before the 
microphone. Gene Tunney, retired world 
champion heavyweight boxer, on the other 
hand, usually is nervous before the “mike,” 
hardly as large as his open hand, and James 
Kirkwood, veteran actor, actually trembled 


before it. 


Chaliapin, the Russian opera singer, appears 
before the microphone in his oldest clothes. 
He says he likes to be comfortable. During a 
rehearsal he removes his collar and tie. The 
first time Madame Jeritza, famous prima 
donna, appeared over the radio, she banished 
everyone from the studio except the announcer 
and had the curtains drawn on all windows 
before she sang. Marion Talley, the young 
American opera star, takes her radio appear- 
ances coolly, undisturbed by the microphone. 


I ASKED Phillips Carlin, the announcer who 
is probably best known for his reporting of 
important athletic contests, what mistakes an 
inexperienced person would be most likely to 
make in his first attempt at broadcasting. 

“That’s easy,” he said. “‘Number one is 
‘crowding the mike.’ Invariably the beginner 
gets too close to the microphone. He tries to 
talk into it as he would into a telephone. As a 
result his voice ‘gets in the mud.’ It growls 
instead of registering perfectly. Another com- 
mon mistake is talking too fast.” 

In a studio, seasoned performers always hold 
their music and manuscripts behind the micro- 
phone when they sing or speak before it. Even 
such a small sound as the rustling of a paper is 
magnified to the crash of thunder if it occurs 
close in front of the “‘mike.’’ For this reason, 
beads and bracelets which may clink together 
are barred from the costumes of all the 

performers. 

Talking, of course, is taboo during the 
broadcasting of a program. As a result a curi- 
ous system of signs has grown up, to carry mes- 
sages between the announcer and performers 
and also between the announcer and the opera- 
tor listening to the program in the control 
room beyond a soundproof double window. If 
you see the announcer shake his fists belliger- 
ently -at the man on the other side of the 
window, it merely means that he is inquiring 
whether the twin disks of the microphones are 
placed correctly. If he suddenly begins mo- 
tions like sawing off his own leg, it means that 
he wants to know whether the cellist is getting 
across all right. If he twiddles his fingers be- 
fore his lips, he is merely asking about the 
clarinets. 

More than 10,000,000 American families 
turn on the radio each evening. Behind the 
scenes the dramatic and amusing are part of 
the daily life in this new industry. 
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A Week in the Air 
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t aloft to replace a broken one and 
~ Pee frigid drafts in the cabin. And, 
poss few hours, up came a plane from the 
per 4 with a fresh cargo of gasoline to replenish 
the Question Mark’s dwindling supply. 

It was primarily to test this novel method 
of refueling in the air that the Question Mark 
made its epochal flight. No one knew exactly 
how long a plane could stay in the air if fresh 
stores of gasoline could be loaded aboard it 
continuously, although in this way two 
Belgian flyers had managed to stay up sixty 
hours. So the Question Mark and its three 
werful motors were groomed for the} record 
attempt and the crew instructed to stay in the 
air as long as they or the motors lasted. 
Forty-five minutes after the take-off came 
the first crucial test. Overhead soared a small 
Douglas transport plane with a hundred gal- 
lons of gasoline aboard. Observers on the 

und saw the two planes, half a mile high, 
seem to blend almost into one. Then, like a 
wasp stinging a bird, something that looked 
like a rod descended from the upper plane and 
touched the Question Mark. For eight min- 
utes the planes flew as one; then the Douglas 
darted away, grounding a few minutes later, 
while the Question Mark hummed on without 


stopping. 


HAT actually happened, the flyers re- 
vealed on landing, was as follows: 
Approaching within twenty feet of the 
Question Mark, the fuel plane flew a perfectly 
straight course, disregarding its air companion 
entirely. In the Question Mark, the pilot 
jockeyed his plane in position beneath. When 
the two were flying together in perfect unison, 
both zipping through the air at eighty miles an 
hour, Major Carl Spatz, who received the 
gasoline, stood on a bench—his head protrud- 
ing above the fuselage so that he could watch 
the fuel plane—and signaled for the hose. 
‘ Down it came—a two-and-a-half-inch hose, 
thirty feet long, weighted with a twenty-pound 
weight to hold it steady in the air. In the 
Question Mark, Major Spatz in a rubber suit 
and his fuel crew held the nozzle in a funnel 
that in turn fed the tanks through two four- 
inch pipes. Another signal, and the aerial 
filling-station man in the fuel plane turned a 
valve. Sixty gallons of gasoline a minute 
raced through the tube into the Question 
Mark’s tanks. Refueling completed, the tube 
was hauled aloft and the fuel plane descended. 
Not always did the operation go so smoothly. 
During a storm the air became so bumpy that 
almost superhuman:effort was required to take 
on fuel while the two planes were bouncing up 
and down as much as forty feet at a time. 
Al this time Capt. Eaker sat at the pilot’s 
controls of the Question Mark, one hand 
on the steering wheel and the other on the 
throttles, gazing intently at the upper plane. 
He was as calm as a person in a rocking chair 
watching a spot on the ceiling. Never relaxing 
his vigilance, he would speed and retard the 
motors, ready to drop the plane away instantly 
if danger threatened. Night refueling oc- 
curred in the rays of a searchlight under the 
Question Mark’s hatch, after the plane had 
oy for gas by firing three green pistol 
s 


Oil for the plane’s motors was delivered in 





five-gallon cans swung down from aloft at the 
end of a rope. The same plan served to trans- 
fer hot food and messages to the Question 
Mark. In all, the astonishing total of twenty- 
one tons of supplies including fuel and also 
such oddities as fur-lined boots and a storage 
battery were taken aboard in full flight. 

Between shifts at the wheel and aiding in 
tefueling, members of the crew found time to 
write home—sending, via a dropped parachute, 
thefirst letters ever written (Continued on page164) 
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from mid-air and received while the sender was 
still in flight. Lieut. Quesada dispatched a note 
to his mother, while Capt. Eaker forwarded a 
note to F. Trubee Davison, Assistant Secre- 
tary of War, adding “Hope you get this be- 
fore we come down.” He did. 

Even newspapers were delivered to the fly- 
ing hotel by refueling planes. The flyers had 
the unique experience of seeing news about 
their flight in print while they were still in the 
air, and they devoured every new bulletin 
that was sent up. 

When the plane began to pass world marks, 
one of the two refueling planes soared aloft 
with a congratulatory message scrawled in 
foot-high letters on its “blackboard” side. 
The first mark surpassed was the American 
refueling record of thirty-seven hours .in the 
air, set five years ago by Army pilots over 
San Diego; then the Belgian’s sixty-hour mark 
fell. Soon after, the flyers passed the German 
endurance record of sixty-five hours, which, 
however, will stand because that plane did 
not refuel. The Question Mark was pioneering 
in a new class that will be entered as a separate 
record. 


NLY dirigible records remained to shoot 
at. At the 11l-hour mark the Question 
Mark had been in the air longer than the 
dirigible Graf Zeppelin on its flight from Ger- 
many to Lakehurst, N. J.; and at 118 hours in 
the air the last record had fallen, that of the 
ill-fated French dirigible Dixmude. Then 
H. J. Adamson, the War Department’s repre- 
sentative at the field, sent Secretary Davison 
a telegram, “Only Elijah has gone farther 
and longer than the Question Mark;’ and 
Davison wired back the laconic message, 
‘Good; let’s trim Elijah.” 

Engine trouble, once bested, finally forced 
the Question Mark to earth. With one motor 
dead, another streaming oil, the craft landed 
after a longer voyage in the air than observers 
had thought possible. Cruising lazily, it had 
covered a distance estimated to be 11,500 
miles—nearly halfway around the earth! 
New devices tested in the flight for the first 
time had proved their utility. One was a sort 
of lightning rod—a copper wire dropped from 
the fuel plane to the Question Mark, and con- 
nected to the metal work, before each load of 
fuel was delivered. This neutralized electrical 
charges on the two planes and avoided the 
possibility of a spark of statie electricity that 
might ignite the gasoline. 


ABBAKE for the propellers was another 
new invention. When one of the engines 
developed trouble it was stopped and the 
brake applied to keep the propeller from 
whirring like a windmill’*in the air, while 
Sergeant Hooe climbed out on a precarious 
“catwalk” and made repairs. Otherwise the 
spinning blade might have beheaded him. 
Oil was forced to the rocker arms of the engines 
by a force pump and special pipe line, tried 
out for the first time, that made it unnecessary 
to leave the cabin. 

Phenomenal in its success, the endurance 
test will have a far-reaching effect upon avia- 
tion. Army officials see in it the possibility 
that airplanes may soon be able to fly around 
the world without stopping, taking on fuel 
from other planes as they pass airports; or, in 
mid-ocean, from planes rising from steamer 
decks on ocean stations. Moreover, military 
planes can take off with a heavy load of bombs, 
hitherto impossible because of large gasoline 
supplies that had to be carried. Commercial 
planes may carry diamonds and gold long dis- 
tances without fear of robbery, for no inter- 
mediate landing will be necessary. These are 
but a few of the practical consequences of the 
flights. What other varied uses await refueled 
planes, the future will tell. 
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to make more money.Radio 


| iver itself about ten degrees, all the way from 
te Gate to Governor's Island. 
He k of that casual news item lies the 
esting possibility that the climate of every 
int city on the seaboard or the shores of the 
Great Lakes may be altered materially by the 
stension of electric power development. It is 
es t impossible that longer growing seasons for 
food crops in the regions so affected may result, 
d that crops now confined to the South may 
am own in the North, when the production 
of electricity from coal has doubled or trebled 
its present volume! ; ’ i 
The steam plants generating electric power 
along the East River burn about 1,000 tons of 
coal an hour. For every ton of coal burned 
they must pump 400 tons of water through 
their condensers, and that water is nearly 
twenty-five degrees warmer when it goes back 
into the river than when it was pumped out. 
When the new state line generating plant on 
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I give you six big outfits of Radio 
parts. With them you can build 100 
different circuits, learn the “how” 
and “why” of practically every type 
of Radio receiving set on the market. 
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possibilities that Chicago and lake towns as 
far north as Milwaukee and Grand Haven 
may some day enjoy a much milder winter 
climate than at present. Their summers, too, 
may be warmer, and the annual rainfall greater. 
Climate and rainfall are directly influenced 
by the temperature of large bodies of water. 
The only sources of sufficient water for steam- 
| electric purposes are the ocean, the great 
| Jakes, and the largest rivers, and the only 
economical places to create power are close to 
| or in large cities on these waters. The net 
| result is that our cities eventually may be 


| steam-heated outdoors as well as indoors. 








| Longer Range for Planes 


Tw little news items whose importance 
recently escaped the headline writers point 
toward the next great step in the evolution of 
flying. That step will be the reduction of the 
amount of fuel necessary to operate an air- 
plane, making possible much longer nonstop 
fights. This may result from the application 
of the Diesel type engine to aviation. 

In one of these items, the Packard Motor 
Company announced that it had built a Diesel 
engine weighing only three pounds to the 
horsepower. A few days later the Ford Motor 
Company reported that its engineers were 
working on an engine of the same type. 
Elmer A. Sperry, recently elected president of 
the American Society of Mechanical En- 
gineers, has just overcome the last obstacle 
in the way of perfecting a Diesel aviation 
engine on which he has been working for 
several years. Nothing, apparently, stands 
in the way of the adoption of this type of 
engine for flying except the usual engineering 
refinements necessary to commercialization. 

Diesel engines’ use low-grade fuels, heavy 
oil, or distillate. That means cheaper fuel, 
at half or a third the cost of the high-test 
gasoline used in modern aviation engines. 
These heavy oils do not burst into flame as 
gasoline does. That means that one of the 
greatest dangers of aviation, fire, is eliminated 
by their use. Of greater importance is the 
fact that the heavy oil gives almost three 
times as much power per pound of fuel as 
gasoline does. That means a plane can carry 
more passengers and freight, because less fuel 
has to be carried in the plane, or a longer 
flight without refueling. 

One of the greatest handicaps the trans- 
Atlantic flyers have faced is the difficulty of 
getting off the (Continued on page 166) 
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free without the slightest obligation to enro 
x - out and mail the coupon Ain 
fy mith, President, Dept. g- e e 
tional Radio Institute, Washington, D.C, 


book. aa 
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f Lake Michigan, on the border paying the tuition—there’s no need to skimp— ; 0 
ee tiinois and Indiana is complete, it — the world-famous course that pays for 1 enrolled t Soc Bret 81000, 
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will raise the temperature of nearly 2,000,000 Stay at Home~Learn in Your Spare Time Senet pero APES tho moreepiaskS> 
gallons of the lake’s water twenty-five degrees Hold your job. Give me only part of your spare orkiDB oot Shelb¥ £ ° 

aye: I ill take more heat than time. That's all I need. I know exactly what you Johns BR Radio. Read 
every minute. It w ea ; io» # Feary 

A ° tent meneral effect unea need to know about Radio to be successful. You: oO nce tens yscago, De ‘the letters of 
that to have an impor geners tect up don’t need a high school or college education. Many made STOLE Erie Ste . 
all of Lake Michigan, but it is within the of my graduates now making big money didn’t even | “!™Kinen, 125 
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Making Good 
7 . * 
in Aviation 

Get this vitally interest- 
ing new book—full of 
valuable suggestions— 
your opportunities in 
aviation—your first step 
—how pilots and me- 
chanics are trained for 
big-paying positions. 
Read the thrilling story 
of the days when Col. 
Lindbergh, flew the 
mails—how “Bud” Gur- 
ney rose from barn- 
stormer to Chief Air 
Mail Pilot. 

“MAKING GOOD IN 
AVIATION ”— containing full page photo of 
Col. Lindbergh and other interesting illustra- 
tions —sent postpaid for 25c, stamps or coin. 


Air Mail Pilots Teach Flying 


to advanced students at Robertson School of 
Aviation—an exclusive feature of this insti- 
tution, one of the oldest, largest, best equipped 
schools in the country. Over 10 years— 
hundreds of graduates—no accidents. Army 
School system. Ten Licensed Transport 
Pilots on teaching staff. Modern training 
ships. ‘‘Ryan”’ and “Curtiss-Robin”’ factor- 
ies on field. Write today. Dept. Q-3. 
ROBERTSON FLYING SCHOOL 
Lambert-St. Louis Airport, Anglum, Mo. 
division of 


Universal Aviation Schools 


Col.Lindbergh visits 
“Bud”? Gurney, his 
successor as our 
Chief Air Mail Pilot 
and Instructor. Read 
illustrated story in 
new book: “MAK- 
ING GOOD IN AVI- 
ATION.” Price, 25c. 
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3o writes W. H. Adams of Ohio. Letter from Calif. 
man reports $11275 sales in three months; New Jer- 
sey $4060 profits in two months; Pa. $3000 profits in 
four cre oy Ira Shook salesin one day. Bram 
bought outfit April 5 and 7 more 4 August. Iwata 
bought one outfit and 10 more within a 
. J. R. Bert says ‘‘only thing I ever 
Bought that equaled advertisement. John 
Culp says: “Everything going lovely. 

i over town. 
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WE START YOU IN BUSINESS 


Furnish secret formulas, raw material and i equip” 
ment. Little capital required; no experience 
Build a Business of Your Own 
No limit to the sale of Cri Everyboty 
‘hata, It’s a delicious f confection. Write for 
facts about a business that will make you independ- 
ent. Start now, in your own town. 


Profits $1000 a Month Easily Possible 


Send coupon for illustrated book of facts. ph 
It contains enthusiastic letters from - 
others—shows their places of LONG- 


business, tellshowandwhen .»” EAKINSCO. 


ationn 

Clip coupon —~»™ S pringfield, Ohie 

now. = Pieasesend Book of Facts atonce. 
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ground with the gas tanks full. The machinery 
off Regular Price // of flight is simplified by the Diesel engine, for “sixinf 
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engine of three pounds weight per horsepower the sig 
might prove equally efficient. Nobody has yet him. d 
flown a plane with a Diesel engine, but a year onths jous ¢ 
from now will doubtless see many in experi- son dis 
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Once Edison Was 
an Editor 


(Continued from page 32) 


“gising”’ seriously interfered with young Edi- 
*. plan of life. How was he to get any sleep 
m4 Sayed awake at his key all night and 
fh te away at his experiments all day? So he 
es a small wheel — - — to - 
ndthe line. The wheel had notches 
- py night when he hooked the line up 
= the circuit, the clock automatically com- 
vted the circuit every hour, the wheel re- 
olved, and automatically sent dots and dashes 
ich spelled “six,”’ while Edison napped. 
"The invention was a success. But the dis- 
tcher noticed that often when he tried to get 
Edison on the wire, even immediately after 
the signal had been received, he couldn't raise 
Investigation revealed Edison’s ingen- 


device. A reprimand followed, but Edi- 
gon didn’t lose his job. 


VEN in those days Edison refused to be 

E “stumped’’ by any problom confronting 
him. It was his power of overcoming obstacles 
that put him among the pioneers of “wireless 
‘| telegraphy.”’ One day in the winter of 1863-64 
an ice jam broke the telegraph cable in the bed 
of the river between Port Huron and Sarnia, 
paralyzing communication between the two 
towns. It was impossible to cross the three- 
quarter-mile stretch of ice and weter by boat or 
afoot, and there were no telephones. The 
situation seemed hopeless, until Edison 
proposed that they use a locomotive whistle to 
send messages in the Morse code. The signals 
worked and thus was the first “wireless” 
established. 
While working as a telegrapher, Edison 
enjoyed playing jokes on his fellow operators, 
fitting up battery circuits to “sting” them, 
and devising many schemes to mystify his 
office companions. Once he built a ‘rat anni- 
hilator” to electrocute vermin that infested 
the building. This simple contrivance con- 
sisted of two plates insulated from each other 
and connected with a main battery. They 
were so placed that the circuit was completed 
the instant a rat placed his forefeet on one 
plate and his hind feet on the other. When 
Mr. Rodent got in that position the fractional 
seconds of his life were numbered. 


N INDIANAPOLIS, Cincinnati, and then 
in Boston, Edison worked as a telegrapher 
for the Western Union. In Boston he worked 
and experimented from eighteen to twenty 
hours a day. His cronies were a number of 
ractical investigators and electrical workers, 
including the late Charles Williams who after- 
ward became an associate of Alexander 
Graham Bell, inventor of the telephone. Edison 
conducted most of his experiments in Wil- 
liams’ electrical workshop. There he made a 
working model of his first patented invention, 
a vote recorder, the patent itself being taken 
out June 1, 1869. This invention, intended to 
permit a vote in the House of Representatives 
in Washington in about one minute, thus 
eliminating the vast waste of time that was then, 
and is now, the custom. When he exhibited 
his contrivance before a committee the chair- 
man said, ““ Young man, if there is any inven- 
tion on earth that we don't want down here 
it is this. One of the greatest weapons in the 
hands of a minority to prevent bad legislation 
is filibustering on votes, and this instrument 
would prevent it.”’ 

Edison accepted his “defeat” gracefully. 
Never since that day, however, has he exer- 
cised his inventive faculties on anything for 
which there is not a real, widespread demand. 
Before leaving Boston, Edison invented a 
stock ticker and established a ticker service with 
about forty subscribers. He also put up private 
es, using an alphabetical dial instrument for 
telegraphing between business establishments. 
was a fore- (Continued on page 168) 
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Easy as A~B—C ! 


You Can Play Any Instrument 


In a Few Months 
This Delightful 
New Easy Way! 


NY one can easily learn music by this remark- 

able new method. And the cost is only a frac- 
tion of the old slow way. You don’t need a private 
teacher. You study entirely at home. Almost be- 
fore you realize it you are playing real tunes and 
melodies, both popular and classic, to please your 
friends, amuse yourself and make money. his 
wonderful new method of reading and playing music 
is as simple as reading a book. No privete teacher 
could make it any clearer. The lessons come to you 
by mail at regular intervals—complete printed 
instructions, diagrams, all the music you need. 
You can select your own time to study or practice. 
And the cost averages only a few cents a day, in- 
cluding the music. If you play, you are always in 
demand. Many invitations come to you. And you 
meet the kind of people you have always wanted 

















to know. 

“oa” Free Book Tells All 
Our free booklet, ‘‘Music 
Mandolin Saxophone Lessons in Your Own 
Piano ’Cello Home,’’—contains an ofer 
that makes the course 
Organ Ukulele available at a very low 
Violin Cornet price. Also a Free Demon- 
stration Lesson which 
Banjo Trombone shows how delightfully 
or any other instrument quick and easy this wonder- 

fully simple Method is. 













Instruments supplied when needed, cash or credit. If you 
really want to become a good player on your favorite in- 
strument, mail the coupon now—today. U.S. SCHOOL 
OF MUSIC, 83 Brunswick Bidg., New York City. 





U. S. SCHOOL OF MUSIC, 
83 Brunswick Bidg., New York City. 


Please send me your free booklet, ‘Music Lessons 
in Your Own Home,” with introduction by Dr. Frank 
Crane, Free Demonstration Lesson, and particulars of 
= — Payment plan. I am interested in the following 





. Your name will be elegantly written on a 
card if you enclose stamp to pay postege. Write 


for Book. 
FW. TAMBLYN, 437 Ridge Bldg. ,KansasCity, U.S.A. 
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abs‘atave wanted: Woks today. No obligation, “=r PHB 708 
PAGE-DAVIS SCHOOL OF ADVERTISING 
Dept. 1363, 3601 Michigan Ave., Chicago, U. S. A. 
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CAMERS. APHERS 


You can soon qualify for the wonderful 








BEA MOVIE opportunities in this big pay profession. 
REE BOOK lains oppor- 
OPERATOR CAMErs A as Motion Picture 
Given News, Phageaphce ein Sout ews 
e 
we teach 900 a jg ‘at ome or in our great New 


- Bi York Studios. 
ag Voude- = Write for Free Book and Job Chart. 


ville Theaters. N.Y. INSTITUTE OF PHOTOGRAPHY 
10 West 33rd Street, New York Department 5 


Why Good Dancers 
Are Popular 


Everyone admires and wants to 
dance with the person who knows the 
latest steps. here is no need of 
being a wallflower! By my remarkable 
new easy method anyone 
can learn the _ newest 
dances at home in a few 
hours. Much less expen- 
sive than from a 



















needed. 
child can learn quickly. 
most one half miilion have 
Your own success is guaran- 
teed. 


To prove I can quickly and easily mak accomplished dancer, 
I will send_you FREE my new book “The Short Cut to Popularity’ 


and FIV LESSONS. y the cost of mailing, ng, 
ots, send 10c., Learn in civate--surprise your friends. Act now 


ARTHUR MURRAY *tsio899,7 Gast 43rd st, 











Fit yourself for a career in the air 
with a course in America’s largest and 
most complete air school. 

What countsin Aviation? Training! 
Meet the demand by -“p | yourself 
adequately. The day of haphazard 
methods in instruction is gone for the 
man who seriously contemplates flying 
either for sport or for business. 


Our Pilot’s Courses Qualify for 
U.S. Dept. of Commerce 
Licenses 


Join more than 450 students who are learning 
the business of flying at Parks Air College. 
Use our fleet of 26 new production ships of both 
open and cabin types. Work on irlwinds 
Caminez, Hispano, Liberty, Velie, OX-5 and 
other famous power plants. 

Learn to fly under our 15 Transport-Pilot 
instructors. Study air navigation, meteorology, 
airport management, theory of flight and all the 
other subjects in the book of the competent 
pilot. Prepare for success at Parks! 

Our primary course now insures you 20 hours 
in the air—enough time to qualify for Depart- 
ment of Commerce Private Pilot’s License. 
Advanced course qualifies for Limited Commer- 
cial Passenger-Carrying License with 50 hours 
flying time. 


Parks’ Courses Are Without a 


Peer in Aviation! 


Send today for the latest edition of ‘‘Skyward 
Ho!”’ an elaborate catalog that [pe you the 
inside on the aviation business and explains our 
courses in detail. It is yours for the asking. 





252-N Missouri 
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Is there a Job 
anda¥Future 
for Me in 
AVIATION ? 





° « “ 
My answer is YES! 
‘TM HERE’S more than that! There’s a 
-£ BETTER job and a BETTER future for 
YOU in Aviation than in ANY other indus- 
try because Aviation is beginning its 
period of BIG GROWTH. 


A few years ago a lot of fellows saw their 
opportunity when the automobile and radio industries 
were young. They got in early and ljterally “cleaned up”’. 
Today thousands of those “‘early-birds’’ are wealthy. 


That’s the kind of a chance YOU HAVE in Aviation 
teday. D the next few years Aviation is coing to 
pick its bosses, its bah pepeee specialists, its leaders 
and executives. And YOU—by LOOKING AHEAD 
and ACTING AHEAD—can be one of them. 


What is more, to fit yourself for an important place in 
AVIATION—it isn’t necessary for you to leave your 
home, give up your present job or spend a lot of money. 
Instead, give me just a part of your spare time during 
the next few months, and Til ve you the kind of 
training that employers need and are paying REAL 
CASH to get. 
I'll do even more! I'll actually help you get a job. You 
will receive the free assistance of my 
ment Department. This de- 
partment is called upon for trained 
men to fill “ground jobs”’ and ‘‘flyi 





jobs"’ that pay REAL MONEY an 
ben may offer REAL FUTURES. 

a Uh Get My FREE Book! 
tlantic: I have an idea that the only reason 
y frase North to I'm not training YOU right now— 

South —- just as I'm training hundreds of 
one Ore > other ambitious men is because 
Navy the you haven't begun to appreciate 
War: ret and what a tremendous opportunity 
o - fa- Aviation offers you. 


If that’s so, I want you to have a 
copy of my book, “Rich Rewards 
in Aviation’’. You'll find it crammed 
with interesting FACTS that are 
vital to YOUR FUTURE. 


Before you decide to sit by and let 
Aviation grow up WITHOUT you— 
clip that coupon and tell me where 
to send YOUR COPY. 

Aviation Institute 

of U.S.A. 

Walter Hinton, Pres. 
1115 Connecticut Ave. 

Washington, D. C. 


"y MAIL Now! 


ation. If over six- 
teen 


et his Free 
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like to know what kind of a future Commercial Aviation @ 
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Once Edison Was 
An Editor 
(Continued from page 167) 


runner of the modern dial telephone. In fact, 
Edison’s activities became so diversified that 
he determined to invade New York. At that 
time he was deeply in debt for his new inven- 
tions, but his courage and hopes were high. He 
went to New York in 1868, made an unsuc- 
cessful attempt to market his early stock 
printer and, being in financial difficulties, re- 
turned to Boston. 

Undismayed he went to work on a duplex 
telegraph for sending two messages over a 
single wire simultaneously. When this was 
finished he had a little money left from $800 
he had borrowed to build the instrument. 
With this he went to Rochester, N. Y., to test 
the apparatus on the telegraph lines between 
that city and New York. But because an 
assistant in New York failed to understand 
the minute instructions Edison had written 
out, the experiment was unsuccessful. 


Witt his purse so badly depleted he could 
not pay his debts he was forced to leave 
his books and instruments behind while he 
went on to New York. When he arrived in the 
metropolis Edison didn’t have breakfast money. 
While walking the streets he saw a man in a 
wholesale tea house “tasting” tea. Going in 
he asked if he might have some. His request 
was granted, and the first breakfast in New 
York of the man who now could, if he would, 
be the guest of honor at daily banquets, con- 
sisted of tea and nothing but tea. 

He slept in the battery room of the Gold 
Indicator Company. This company was in 

ssession of a system of indicators invented 

y Dr. S. S. Laws, which showed the fluctua- 
tions of the gold market. While waiting for a 
promised job Edison studied these indicators 
and the complicated transmitting instrument 
which was operated from the floor of the Gold 
Exchange. 

One day—the third after his arrival in 
New York—he was watching the instrument 
when, right in the busiest moment of trading, 
something snapped. Within two minutes the 
exchange was in wild excitement. Scores of 
brokers in their offices were cut off from com- 
munication with the “board.” In a few min- 
utes hundreds of boys came running into the 


machine in their employers’ offices. The man 
in charge of the machine got so excited he 
forgot all he knew about the instrument. 


DISON went to the machine and, having 
already studied it thoroughly, quickly 
discovered what was amiss. One of the many 
contact springs had broken off and had fallen 
down between two gear wheels. Edison 
started to tell the man in charge of the indica- 
tors what was wrong when in came Dr. Laws. 
The doctor excitedly demanded of the opera- 
tor what was wrong. The latter was speech- 
less. Edison walked up to Laws, saying, “I 
know what’s wrong.” 

“Then fix it! Fix it!” cried Dr. Laws. 

This Edison did in a couple of hours. Laws 
then asked him to come to his private office 
next day. At this meeting he put Edison in 
charge of the whole plant at a salary of three 
hundred dollars a month. Edison could hardly 
believe his ears. Never before had he received 
more than half such a salary. 

While with the Gold Indicator Company 
Edison and Franklin L. Pope became friends 
and finally business partners. Soon Edison 
devised a stock printer to print gold quotations 
instead of indicating them, which was bought 
up by the Gold and Stock Telegraph Com- 
pany. After this sale General Marshall Lefferts, 
president of that company, commissioned 
Edison to work on improving the stock ticker. 
As a result Edison produced the “‘ Universal” 
ticker, widely (Continued on page 170) 





exchange all yelling for a man to repair the. 
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The Vest Pocket 
Bookkeeper 


A simple and concise method 
practical bookkeeping, with short 
in figures and complete instructions fop 
the correct keeping of books of accounts, 
A working model adapted to the Novice 
and business man is included. 


160 pp. Price $1.00, postpaid, 


The Vest Pocket 
Lawyer 


A complete law course—clearly anal 
in understandable English. It is qa daily 
guide—a manual of reference for the bus. 
ness man—the law student—the justice of 
the peace—the notary public—the farmer— 
the clergyman—the merchant—the banker 
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The Real Estate 
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256 pp. Price $2.00, postpaid. 
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Wiring Diagrams 


A book of 381 uniform diagrams which are practi- 
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coid binding. 
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Wiring Manual 
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ed for the proper installation of 
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At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced expertsare 
in my constant employ. 
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On How to Proceed 
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procedure that every inventor should have. And with it I will send you 
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the “Record of Invention” form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
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and your “Record of Invention’’ form without any cost 
or obligation on my part. 


(Important: Write Plainly and Address Office Nearest You) 














170 MONEY MAKING OPPORTUNITIES SECTION 





“What would Ido 
if I lost my job?” 


Suppose your employer notified you tomorrow that 
he didn’t need you any longer? le you any idea 
where you could get another position? 

Don’t have this spectre of ~~ ory hanging 
over your head forever. Train yourself to do some 
one thing so well that your services will be in de- 
mand. a don’t discharge such men. They 
promote them 

Decide today that you are going to get the spe- 
cialized training you, must have if you are ever 
going to get—and keep—a real job at a real salary. 

Right at home, in spare time, you can prepare for 
the position you want in the work you like best. 
For the International Corresp hools will 
train you just as they are training thousands of 
other men—no matter where you live—no matter 
what your circumstances or your needs. 


Mail the Coupon for Free Booklet 
-_— a Te i a Ss ae a 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7618-F, Scranton, — 
= cost or obligation on my part, please pred me 
y of your 48-page booklet, ‘“Who “wins and W 
tn tell =e yo I can quality’ for the pee. or in the 
ubject, before which I have marked an X 
BUSINESS TRAINING COURSES 
Business Management Business Correspondence 
Industrial Management [jShow = a Sign 
Personnel Management Lette’ 














Traffic Management Stenography and Typing 
Accounting and C.P.A. a English 

ng _ICivil Service 
Cost. Accounting Railway Mail Clerk 
Bookkeeping Mail Carrier 


Common School Subjects 
French _O)High School Subjects 
Illustrating ([) Ca 

















rtising Lumber Dealer 
TECHNICAL AND INDUSTRIAL COURSES 
[) Architect pApemobi Ww — 
Architectural Draftsman Engine 
-|Building Foreman Plumber and Steam Fitter 
f}Corcrete Builder Plumbing Inspector 
. tractor and Builder ()Foreman Plum 
Structural Draftsman Heating and Ventilation 
F)Structural Engineer Sheet-Metal Worker 
LJ Electrical Engineer [_JSteam Engineer 
_JElectrical Contractor {)Marine Engineer 
_JElectric Wiring | |Refrigeration Engineer 
_JElectrie Lighting (JR. R. Positions 
_J Electric Car Running Highway Eng 
_JTelegraph Engineer _JChemistry 
pj rele ‘phone Work [| ]Pharmacy 
ical Engineer Mining Engineer 








Mechanical Draftsman Navigation (A 



































* ssayer 
(Machine Shop Practice (jIron and Steel Worker 
Too)}maker _}Textile Overseer or Supt. 
atternmaker _jJCotton Manufacturing 
LJICivil Engineer Woolen Manufacturing 
Surveying and Mapping! Agriculture Fruit Growing 
Bridge Enginee Poultry Farming 
Gas Engine Operating Mathematics [(] Radio 
ee 
Street 
JOD. « ccncsecennegodéoccocsnepscccvesocsces 
| Se a State. 
Occupstion.................... —— 















a year. Porerry: manufacturers im- 
mediately adopted this simple 
crimped tin cap. This invention 
would have made you independently 
wealthy. Fortunes await inventors working along 

ht lines. Concentrate on things that are NEED- 
E * Get Raymond Yates’ new 


“s000 NEEDED INVENTIONS” 
Costs only $1.25 and may lead to a big idea. Find 
out what industry needs and the public wants. 
That’s where the money is! Mr. Yate’s book tells 
you what these things are. Send no money. Just 
write postal. Pay mail man $1.25 plus postage 
when book arrives. Your money back if you want it. 
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Once Edison Was 
An Editor 


(Continued from page 168) 


used in its day, and many related inventions. 

Up to this period Edison had been in finan- 
cial difficulties more often than with money. 
Often he had scarcely enough to buy the 
necessities of life, and an extra suit of pO ae 
was a luxury. Always a poor business man, he 
was unprepared one day when General Lef- 
ferts called him into his office and said, 
“Young man, I want to close up the matter 
of your inventions. How much do you think 
you should receive?” 

Edison did some quick mental arithmetic. 
He thought of the time he had spent working 
for Lefferts and figured everything was worth 
about $5,000. He guessed, to himself, how- 
ever, that he could get along with $3,000. But, 
not having the courage to ask this “huge 
amount”’ he said, ‘‘Well, General, suppose you 
make me an offer.” 

“How would forty thousand dollars strike 
you?” asked Lefferts. 

It struck the young inventer so hard, he 
afterwards confessed, that he almost fainted. 

“T think that’s fair,” 
last, and three days later Edison received a 
check for that amount. For the first time in 
his life he had a bank account! And he was 
twenty-two. 


RELIEVED of financial worry Edison went 
into business for himself. He bought 
machinery, opened a small shop, and started 
turning out stock tickers and other electrical 
instruments. Business increased rapidly. He 
moved to larger quarters and soon was work- 
ing eighteen to twenty hours a day, inventing, 
making chemical experiments, and directing 
the force of 150 men he employed. 

It wasn’t long until Edison had several shops 
in operation and was working on forty-five 
different inventions. He made thousands of 
experiments on a system of automatic teleg- 
raphy which he eventually perfected. When 
this was well established in America he intro- 
duced it in England. The quadruplex system 
of transmission, which has saved more than 
$20,000,000 in the cost of line construction, 
next claimed his attention. It required tremen- 
dous concentration. One day as his mind was 
engaged in the problem, Edison set out for the 
tax receiver’s office in Newark, N. J., to pay 
his taxes. Arriving at the City Hall he sub- 
consciously fell in line before the collector’s 
window. When his turn came, the man behind 
the wicket asked, ‘‘ What’s your name?” 
PEON looked blankly at the man. “I—I 

don’t know!” he admitted. 

“Next!” exclaimed the collector. 

A few seconds after he lost his place in 
line Edison remembered who he was, went to 
the foot, and worked up again, every few 
seconds telling himself he was Thomas Alva 
Edison. Edison knew how to concentrate! 

In 1876 Edison began experiments on the 
telephone. Alexander Graham Bell had in- 
vented the first telephone. It resembled the 
présent receiver but was used both as trans- 
mitter and receiver. Because of the faintness 
of the voice and the extraneous sounds which 
came in on the wire, however, attempts to 
commercialize it had failed. The Western Union 
asked Edison to see if he could make the tele- 
phone commercially practicable. In a very 
short time he produced the carbon trans- 
mitter, now universally used. A Hungarian, 
Theodore Puskas, suggested a telephone ex- 
change and soon after this was put in opera- 
tion. The Bell Company, of Boston, also 
started an exchange and “the fight was on.’ 
Edison began wondering where he came in. 
He hinted to President Orton of the Western 
Union that he would like some sort of settle- 
ment. One day Orton sent for the inventor 
and asked him (Continued on page 172) 
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a 
1929 ATLAS 


Given to readers of Popular Science Monthly 
who take advantage of this offer now made in 
connection with 
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International 
Dictionary “wesc” 


The “‘Supreme Authority” 


A complete reference library in dictionary 
form, with 3000 pages and type matter equiv- 
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The Entire work (with 1929 ATLAS) 


Delivered for $1.00 


and easy monthly payments thereafter (on 
capcoves orders in United States and Can- 
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India-Paper Edition which is 
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in thickness and weight as com- 
pared with the Regular Paper Edition 
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dition, 12,000 Biographical Names, nearly 
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pages, 6,000 illustrations. 
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International Dictionary to readers of Popular 
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An Editor 
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how much he wanted for work he had done. 

“TI had made up my mind it certainly was 
worth twenty-five thousand,” says Edison. 
“‘T recall, too, that I made up my mind to stick 
obstinately to that figure until I got it. But 
as I neared his office it seemed to me that what 
I had done had been easily accomplished, and 
I felt a bit shaky and uncertain about asking 
for so much. So, as I had done in selling my 
inventions to the Gold and Stock Telegraph 
Company, I asked Orton to make me an offer. 

“One hundred thousand dollars,’ said 
Orton. 

**Sold,’ said I, ‘on one condition, and that 
is that you do not pay it all at once, but at the 
rate of six thousand dollars a year for seventeen 
years, the life of the patent.’ 

“Orton readily agreed and the deal was 
closed. I had made that stipulation because 
my ambitions were about four times too large 
for my business capacity. I knew I would 
soon spend all this money experimenting if I 
got it all at once. I saved seventeen years of 
worry by this stroke.” 


| & 1877 Edison got a big laugh out of his 
employees at Menlo Park, N. Y., when he 
announced that he was making a machine to 
reproduce human speech. 

One of his foremen bet him a box of cigars 
it couldn’t be done. Edison just smiled and 
continued working on what he called a phono- 
graph. He designed a little machine on which 
was a cylinder with grooves around the sur- 
face. Over this was to be placed tin foil which 
easily received and recorded the movements 
of a diaphragm. He made a sketch and turned 
it over to John Kruesi with instructions to 
make the machine. Edison estimated the cost 
would be $18. 

When Kruesi had nearly finished the work 
he asked Edison what it was for. The inven- 
tor told him he was going to record talking 
and then have the machine talk back. The 
workman looked at the inventor to see if he 
was “‘spoofing.”’ A few days later the machine 
was placed before Edison. Though he didn’t 
hope to get back much more than a word, he 
shouted “Mary had a little lamb.” He then 
adjusted the reproducer and started the 
machine. 

“Mary had a little lamb” came the voice 
from the machine, Edison was so amazed he 
almost fell out of his chair. 

Kruesi,dumbfounded, exclaimed, “Mein Gott 
im Himmel!” while the other workers joined 
hands and danced around Edison shouting 
with glee. 


HE “talking machine” immediately be- 
came a public sensatior and was exhibited 
to great crowds throughout the country. 

Since then Edison has made many improve- 
ments in the crude little machine that first 
“talked back to him.” He has never lost inter- 
est in this invention and even today often 
spends many hours seeking further improve- 
ments on it. 

Of all his inventions the one which has 
proved of greatest value to the world is the 
incandescent lamp and the complete system 
Edison developed for the distribution of elec- 
tric light, heat, and power. 

Whén Edison began work on this subject the 
arc light was in operation to a limited extent, 
but the vast problem which remained un- 
solved was the economical utilization of the 
electric current. He approached his task with 
great energy and reckless disregard of financial 
cost. With carbon as a base he experimented 
with hundreds of substances, in the effort to 
discover a tough, thin-as-hair filament for a 
light-giving body that could be maintained at 
a white heat for a thousand hours before 
breaking, and yet (Continued on page 173) 
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Once Edison Was 
An Editor 
(Continued from page 172) 


cheap as to lace it within reach of all. 
» uring his cadiaatlens he carbonized 
erything from fishline to human hairs. 
Those who know the story suspect that Edison 
was merely indulging his penchant for fun 
when he used hairs from a friend’s beard to 
“aid in the experiments.” J. U. Mackenzie, 
the man who years before had taught Edison 
telegraphy, was visiting the Edison plant at 
Menlo Park one day when the great inventor 
was working hardest on the electric light. 
Mackenzie had a luxuriant red beard. Edison 

uested his old friend to contribute a few 
strands for experimental purposes. Mackenzie 
reluctantly parted with a few hairs and they 
were carbonized and used for filament. When 
the lamps were lighted the “‘boys,” as Edison 
called his workmen, gleefully assured Mac- 
kenzie that their brightness was due to the 
rich, ruddy color of the hairs. 


N OCTOBER 21, 1879, after countless 

experiments, a lamp had been invented 
which, when put on the circuit, lit up to illu- 
minating incandescence, and maintained its 
integrity for forty hours. The greatest inven- 
tion of the century was accomplished. 

“4 most beautiful accident” was the way 
Edison described the “ditching” of the first 
practicable electrically operated train—his 
own—at Menlo Park in 1880. 

The mishap occurred on one of the curves 
of his third-of-a-mile track as the train was 
“rushing” along at forty miles an hour. Writ- 
ing to a friend about it, the late Grosvenor P. 
Lowry, friend and legal adviser of Edison, said 
ina letter dated June 5, 1880: 

“The train jumped the track on a short 
curve, throwing Kruesi, who was driving the 
engine, with his face down in the dirt, and 
another man in a comical somersault through 
some underbrush. Edison was off in a minute, 
jumping and laughing, and declaring it a most 
beautiful accident. Fortunately no other hurts 
were suffered, and in a few minutes we had the 
train on the track and running again.” ’ 

When Edison had this new invention ready 
he showed it to the division engineers of the 
Northern Pacific Railroad at the request of 
Henry Villard. These gentlemen voted unani- 
emaly that it was absolutely and utterly im- 
practicable. Yet, that system is used today 
on more than one of America’s great railways. 


| perfecting the electric railroad sys- 
tem Edison contributed hundreds of other 
inventions which are widely used. In 1887 the 
idea occurred to him that it was possible to 
devise an instrument which would do for the 
eye what the phonograph had done for the ear, 
and that by a combination of the two, motion 
and sound could be recorded and reproduced 
simultaneously. Two years later he turned out 
the first motion picture camera—a camera 
which to this day is the accepted standard for 
obtaining pictures of objects in motion. 

The first pictures made in the yard of the 
Edison laboratory, then at Orange, N. J., 
were such simple ones as Carmencita dancing, 
performing bears, fencing matches, Fred Ott’s 
sneeze, and feats in horsemanship. Once a 
New Jersey aspirant for pugilistic honors— 
and publicity!—agreed to a four-round go with 
James J. Corbett in front of the camera. 
Corbett made the journey to Orange all pre- 
pared for the bout, but when the local bruiser 
saw Gentleman Jim he remembered an en- 
gagement he had elsewhere. He hasn’t been 
heard of since. 

Still vigorous at eighty-two years, the Wizard 
of Menlo Park continues to provide newspapers 
throughout the world with material for their 
annual heading: 

“EDISON WORKS 
ON BIRTHDAY.” 
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an instinctive sense of pace, defeating others of 
greater muscular power and better form. Tim- 
ing can be taught, but it is harder to learn 
than form and is forgotten easier. 


METEOROLOGY 


‘THE United States Weather Bureau is estab- 
lishing a weather reporting service for avia- 
tors along the 14,000 miles of established air- 
ways, the service including reports of upper air 
conditions obtained by means of captive bal- 
loons, Willis R. Gregg of the Bureau reported. 
Fifty upper-air service stations have been es- 
tablished and 150 stations to report surface 
conditions. The reports cover wind direction 
and force, visibility, height of cloud banks, 
fogs, and storminess, and at present are sent 
out at times regulated by the regular schedules 
of the mail and passenger air services. Pilots 
now get these reports from the ground before 
starting, but as soon as enough planes are 
equipped with radio the Weather Bureau will 
supply a continuous radio weather report serv- 
ice which can be picked up in flight. 

A single “‘norther”’ ecently cooled the water 
of the Gulf Stream from 80 degrees to 77 where 
it flows through the Florida Straits, Professor 
Charles F. Brooks of Clark University re- 
ported. Science is studying the effects of 
storms on surface water temperatures because 
these temperatures, in turn, affect the climate 
of the adjacent shores and even of distant 
countries. Adequate knowledge of changes so 
produced may aid in long-distance weather 
forecasting. 


SOCIOLOGY 


ECLARING that “sin is scientifically in- 

definable and unknowable,” Dr. Harry 
Elmer Barnes, professor of sociology at Smith 
College, threw a monkey wrench into the 
smooth-running machinery of the Associa- 
tion’s meeting by calling for a new concept of 
God “in the light of contemporary astro- 
physics, which completely repudiates the the- 
ological and cosmological outlook of the Holy 
Scriptures.” 

President Henry Fairfield Osborn of the 
A.A.A.S. officially rebuked Dr. Barnes for 
dragging religion into a scientific meeting, but 
the teacher of young women stuck to his guns. 
He urged the need of a valid basis for new rules 
of conduct that will rest squarely upon sci- 
entific foundations. 

Dr. Harry Emerson Fosdick, noted New 
York preacher, responding to the challenge of 
Dr. Barnes, declared that “‘the foremost re- 
ligious minds are becoming more scientific and 
the great scientific minds more religious. . . . . 
The major effect of science is not theoretical 
but practical. It gives us control of life. It 
furnishes us with instruments to produce 
change. The will of God is not something to be 
submitted to, but something to be worked 
out.” 


BIOLOGY 


pve can exist in interstellar space; there- 
fore it is possible that living germs may be 
transmitted to earth from other planets. So 
Dr. Frank E. Lutz, of the American Museum of 
Natural History, concluded from experiments 
with insects, which he reported. Tested in a 
vacuum, the insects not only lived without air 
but some of them seemed to gain energy. 

Animals which can be divided and sub- 
divided into 10,000 pieces, each piece con- 


tinuing to live and develop into a perfect ani- 


mal, were described by Prof. Wesley E. Coe of 


Yale. The animals are a variety of sea worms. 


Magnetism has an effect on life, Dr. A. A. 





Science Takes Stock of Its Conquests 


(Continued from page 29) 


————__ 


Schaeffer of the University of Kansas reported 
He placed one-celled animals, amoebae, in glas, 
tubes placed within the field of powerful elec. 
tromagnets. The animals were stimulated to 
increased activity. 

Crickets fiddle for fun and _ not to attrag 
mates, Dr. Frank E. Lutz, of the American 
Museum of Natural History, reported. He 
caged some female crickets next door to males 
which had been mated mute, and found that’ 
these were just as attractive to the females as 
those who fiddled. 

X-ray treatment of plants causes a change in 
the species produced from their seeds, Dr. 
T. H. Goodspeed and Dr. A. R. Olson of the 
University of California reported. Dr. Frank 
Blair Hanson of Washington University stated 
that he had found that radium emanation pro. 
duced the same effects. 


GEOLOGY 


iv IT were not for asthenoliths we would 
still be swimming in the sea instead of livi 
on dry land, said Professor Bailey Willis of 
Stanford University. An asthenolith, he ex- 
plained, is a rock blister on the earth’s crust, 
All continents and most islands are founded on 
blisters, through which, as they burst, the 
lighter materials of which the earth is made 
flowed in molten streams until they got above 
water. The crust in which these blisters form is 
about 2,000 miles thick; inside is an incom- 
pressible core about 4,000 miles in diameter, 
very hot and fluid and with the density of iron. 

Blisters are still forming, causing earth- 
quakes and volcanoes, and new islands and 
continents may arise in time, Professor Charles 
Schuchert of Yale said. The Gulf of Mexico is 
only a hundred million years old, he explained, 
formed by the blisters which became Costa 
Rica and Panama on the west, the Caribbean 
islands on the east. 

Falcon Island, in the Pacific, is one of Na- 
ture’s efforts to form new land, said Professor 
J. Edward Hoffmeister and Harold L. Alling 
of the University of Rochester and Professor 
Harry S. Ladd of the University of Virginia. 
They visited this South Pacific volcano last 
summer, two weeks after a violent eruption. 
It is two miles in diameter and 365 feet high 
and has twice disappeared, its third appear- 
ance having been made in October, 1927, when 
it popped up and burst like a boil on the face of 
the earth. 

The earth is nearer a billion years old than 
half a billion, Professor Alfred C. Lane, of Tufts 
College, reported. Physicists have come to 
that conclusion by measuring the radioactivity 
of the oldest rocks, and geologists by comput- 
ing the amount of salt carried to the ocean by 
rivers and flood waters. 


AGRICULTURE 


PLAIN, white, ordinary sunlight is better 
£\ for growing crops than any kind of “fil- 
tered” light, Dr. Hardy L. Shirley, of the Boyce 
Thompson Institute for Plant Research, re- 
ported. He described a new instrument he has 
devised for measuring the natural light in a 
field. It converts the energy of light into an 
electric current which can be measured. 

Dr. L. O. Howard, of the Bureau of Entomol- 
ogy of the U. S. Department of Agriculture, - 
told of an American bug-hunting bug that is 
being sent all over the world to destroy para- 
sites which ruin apple orchards. Its name is 
Aphelinus mali, and it is now spread more 
widely over the world than any other benefi- 
cial insect except the honey bee. 

The Japanese beetle, dreaded pest of gar- 
deners in the Eastern states, is a geranium 
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i 
Science Takes Stock of Its 


Conquests 
(Continued from page 174) 


‘ commit hara kiri by supplying it 
Re ty of geranium leaves to feed on, 
> rted Charles H. Ballou of the U. S. De- 

ent of Agriculture. Though it is poisoned 
b nium, the beetle has not the will power 
ik eating the fragrant leaves. 


to 
BOTANY 


SPIRIN has no effect in keeping cut flowers 
iY alive, A. E. Hitchcock and P. W. Zimmer- 
man, of the Boyce Thompson Institute for 
Plant Research, reported. Putting an aspirin 

in a vase of cut flowers is a common 

ice, but neither that nor any of forty- 

three other chemicals with which tests were 
made has any effect. 

Chloroform has no effect upon the “sensi- 

tive plant” which folds up its leaves when 
touched, Dr. Raymond H. Wallace of Colum- 
bia reported. Ether, however, affects it much 
as it does human beings. 
Dr. Grace H. Griswold of Cornell Univer- 
sity, reported that the geranium aphid, one of 
the plant-lice which plague florists, has an 
enemy in a secondary parasite which feeds 
upon the aphid’s life-juices, and which is, in 
turn, preyed upon by a third parasite of even 
more venomous quality. She suggested that 
there may be as yet undiscovered fourth, fifth 
and other parasites, “‘ad infinitum.” 


GEOGRAPHY 


[HERE is still a huge proportion of the 
earth’s surface about which geographers 
have no exact information, and the rest of the 
world is changing its character more rapidly 
than ever before, the American Geographical 
Society reported. 

Among achievements reported for the year 
were airplane surveys in the Canadian North- 
west, on the Zambesi River in Africa, and in 
Rio de Janeiro, Brazil. 

The Canfranc-Somport railway provided a 
new and better route over the Pyrenees; the 
Cascade tunnel, eight miles long, 100 miles 
east of Seattle, was completed, the longest 
tunnel in America; Central Africa was further 
opened up by the extension of railways. 
Captain Sir Hubert Wilkins flew over the 
North Pole and disproved the existence of land 
north of the Canadian Archipelago; then went 
toward the South Pole and reported the ab- 
sence of any connection between Graham Land 
and the Antarctic continent. Commander 
Byrd started his journey of exploration with 
the South Pole as his objective. 


FORESTRY 


NEARLY seventy percent of all feed for 
livestock in eleven Western states comes 
from grazing privileges in the National For- 
ests, reported W. R. Chapline, of the U. S. 
Forest Service. By application of scientific re- 
search, the productivity of these forest lands 
has increased about twenty-five percent in the 
last fifteen years. 

Scientists are paying too little attention to 
the study of parasites which destroy shade 
trees, Dr. E. P. Felt, of Stamford, Conn., com- 
plained. The gypsy and browtail moths have 
almost ruined New England’s stately elms, in- 
cluding the famous Washington Elm at Cam- 
bridge. 

Sparks from logging and railway engines are 
responsible for a high proportion of forest fires, 
though not for so many as the campfires of 
careless tourists and the discarded cigarette, 
said Prof. A. C. Coonradt of New York Uni- 
versity. 




















The high-powered car had begun to move— 


“‘Delora,”” he called desperately, trying to keep pace, “I must speak 


to you!” 


The car moved faster—he beat on the window—he wrenched at the 
handle of the door, but it was held from the inside with a grip he could 
not move. Then he found himself looking into the broad expressionless 
face of a Chinaman, who leaning forward, completely shielded the per- 
son he sought—the person with whom he must talk! 


“‘T must speak,” he panted. “I have a message.” The car was going 
faster now—out flashed th: arm of the Chinaman and struck! Then— 


What was this awful intrigue that was drawing the girl of his heart 


into its meshes? 


ho were his enemies, who his friends? Would the 


unravelling of this terrible mystery rob him of all he held dear? 


MURDER, INTRIGUE, LOVE, POLITICS, and HIGH ADVEN- 
TURE are all woven into the brilliant pattern of this plot—The Lost 
Ambassador. This is only 
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outstanding magazine of g 
feast that has no equal. 


reading. The Golden Book represents a literary 


It will give you the cream of the moderns as well as the 


proven masterpieces of the past—each month the same supreme and thrilling 
satisfaction in the authors selected to bring you the best in fiction, drama, poetry, 
essay, humor, and personalities. These 7 regular size mystery novels are yours 
with a 2-year subscription at the usual price of $6.00. ($5.00, if you prefer to pay 


cash.) 


You take no 
risk—we will 
send both books 
and magazine 
for 10 days’ Free 


Examination. 


pgs 


PSM—3-29 
Review of Reviews Corp., 
55 Fifth Avenue, New York City 


Send me the Free 7-volume set of Oppenheim and the Golden 
Book for 2 years. If I am pleased with them I will send $2 
within .0 days and $2 a month for only 2 months. Otherwise, 
I wili return the books in 10 days at your expense and com- 
pletely caacel my order. 
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I Am Learning to Be a Flyer 


(Continued from page 19) 


who noted it down, and to me: “That means 
you can read letters at twenty feet that you 
ought to read at twenty feet. You have good 
vision.” 

“Good enough for a transport pilot?” I 
anxiously wanted to know. 

**We shall see,”” he answered, and walked to 
the end of the room. ‘Come here, please.” 
I went. Beside the optical chart were a number 
of little cards. Each was spattered with 
colored round dots, some pink, some gray, some 
green, some a mixture. Among the colored 
dots on each card was a numeral. Some were 
easy to read, such as a red numeral against a 
green background. Others were harder, such 
as a pale gray number against a grayish-green 
background. 

“Start at the top,” the doctor directed, “‘and 
read as many as you can.” 


I did. I could read them all. 


- ITH these cards,” he explained, “‘ we find 

out whether or not you are color blind. 
We have men come in here who have been color 
blind all their lives and never knew it. One 
prospective pilot was chatting with me when he 
suddenly mentioned the pretty brown ash tray 
over there.” 

“The green one?” I asked. 

“Yes. It was brown to him—his favorite 
shade of brown. I couldn’t pass him. Another 
applicant, after failing to pass this test, said 
that an amusing puzzle was at last explained. 
He said he was fond of neckties of a certain 
deep maroon shade. Whenever he bought and 
wore one, his friends mystified him by asking 
him why he was celebrating St. Patrick’s day 
so far ahead of time! Now,” said the doctor, 
‘“‘we’re going to find out how well you judge 
distance. This is the way we do it.” And he 
indicated the strange looking apparatus I had 
seen when I came in. 

“In the early days of flying,” he went on, 
“there was no test for a flyer’s ability to judge 
distance. More flyers died in crashes because 
they lacked that faculty than from any other 
cause. This little machine is a yardstick for 
measuring your depth perception.” 


EXAMINED the machine with great curios- 

ity. It reminded r/. <aore than ever of a little 
stage set on four long vooden legs. The stage was 
empty except for two iron rods about eight 
inches long which stvod side by side like actors. 
One of the upright rods was fixed to the floor of 
the stage, the other was fixed on a strip of wood 
which moved forward and backward in a slot. 
The doctor told me to sit down in the chair at 
the other end of the room, facing the little 
stage and its two iron actors. In each hand I 
held a string. The two strings stretched from 
where I sat to the stage, twenty feet away. By 
pulling one string, the movable iron rod was 
drawn toward the front of the stage; by pulling 
the other, it was drawn toward the back of the 
stage. 

Is that explanation clear? The doctor 
pushes the movable bar to the rear or to the 
front of the stage. Then you, with the strings 
in your hands, move the bar toward you or 
away from you until it looks as if it is exactly 
opposite the stationary bar. 

Between the bars is a pointer and a scale 
marked in millimeters. Three times you must 
adjust. the movable bar until it appears to be 
abreast of the stationary bar. Your average is 
taken from the three trials. If your average 
error is more than thirty millimeters, you can- 
not become a flyer. My average, to my great 
surprise, was twelve millimeters. 

I was sure that the worst was now over—but 
it wasn’t. Next came the perimeter test. With 
this instrument the doctor found out all about 
my ability to see objects not in the direct line of 
my vision. While I stared at a tiny round 


mirror in the center of a semicirc 

gun metal, the doctor slid a black in = 
toward the mirror. On one side of the disk 
was a red spot; on the other, a blue spot. | 
stared at the tiny mirror, and when the s t 
mee visibl >I away the color. po 

tis necessary fora flyer to have good per} 

eral’ vision, *5 that he can see pinned va 
objects off to one side, or above, or below when 
his gaze is fixed on some object straight ahead— 
for example, the field in which he is about to 
land. 

Next came the phorometer test. The 
phorometer is a complicated, delicate optical 
instrument containing lenses, prisms, and other 
gadgets far beyond my understanding. I was 
told to look through the phorometer at a pin- 
hole of light. With one eye I saw the pinhole: 
with the other, a horizontal streak of light 
which ran through the pinhole. Then a red 
lens was placed over each eye in turn while g 
series of prisms were held before the other until 
a red pinhole and a white pinhole parted com. 
pany. Dr. Francis explained that these were 
eye muscle tests. A flyer must be able to ad- 
just his focus quickly from far to near and vice 
versa—be able to see a distant landing field or 
landmark clearly one moment and his instru- 
ment board the next. And he must not have 
double vision. 


™ MAN with double vision would, after 

many hours of flying,” said the doctor, 
“‘see two things where only one ought tobe. 
His eyes might even be crossed from the 
strain. I would not care to be that pilot's 
passenger when he tried to land in a small 
field! 

“‘One young man proved, when I examined 
him, to have double vision. He was mad about 
flying, and asked if his defect could be reme- 
died. I suggested an operation on his eye 
balancing muscles. He had it performed, came 
back again, and passed this test with ease. He 
is a very successful flyer. You have good eye 
muscles.” 

I was relieved to know it, and I was beginning 
to understand why twenty-five of every 
hundred men who came into this room were 
disqualified. I had never dreamed that flying 
demanded so many different qualities. 

I asked Dr. Francis what kind of men make 
the best pilots. 

“Everybody connected with aviation,” he 
answered, “‘has his own opinion. An expert 
automobile driver, some say, makes the best 
flying student. Others say a violinist makes a 
good flyer because his fingers are so sensitive. 
Others say horsemen. Still others favor tennis 
players because of their quick eyes and co- 
ordination. I would be inclined to say that an 
expert billiard or pool player should make a 
good flyer. He must have fine eyesight, an 
excellent judgment of distance, and a nervous 
system at all times well under control.” 


as pD° YOU know any expert pool players who 
are expert flyers?’’ I wanted to know. 

But Dr. Francis knew of none. This led to the 
question, “What kind of people come here to 
be examined?” 
**All kinds. Rich men, poor men, tall men, 
short men, nervous men, stolid men, taxicab 
drivers, clerks, athletes, mechanics. I am try- 
ing to keep a record of them all, to ascertain if 
any type of occupation is the best for fitting a 
man for flying. 
“In one afternoon, I examined a bank 
president and a bootblack. I understand the 
bootblack is a better flying student than the 
banker. He shines shoes until he has enough to 
pay for another lesson. He is determined to fly 
the night mail. I think he will. 
““Many men who sell airplane stocks and 
accessories take up (Continued on page 177) 
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TT thee Learning to 


Be a Flyer 
(Continued from page 176) 
flying for the prestige it will give them in their 
. 5.” 
eae women?” I asked. 2 

“Qne in twenty,” he answered. “I suspect 
that many of them take up flying because it is, 
at present, the thing to do. I recently examined 
a French milliner. She is mai~sd, has five 
children, works from eight to four, goes to 
nizht school three or four éveuings’a week to 
perfect her English, and somehow saves 
enough and finds time to take flying lessons. 
She is game and a good sport. A game sport 
makes a game flyer. Now let's try your hear- 
‘ng. Stay where you are. 
~ ers aed to the end of the room 
and told me to repeat what he said. His 
whisper came floating to me: “Sixty-six. 
Eighteen. Twenty-three. 

[heard without difficulty. He mentioned, as 
[accompanied him into the X-ray room, that a 
flyer’s hearing is not nearly so important as his 
vision. He must be able to hear his mechanic 
say “Contact” or “Switch off,’ and, in some 
classes of flying, radio signals. 

In the X-ray room I was told to strip. 
When I had stripped, Dr. Francis took my 
blood pressure and pulse. I was afraid my 
pulse was much too high. It was! But so is 
that of everyone who takes the examination. 
A man’s normal pulse is around seventy-two. 
Mine was eighty-eight. But it came down 
almost to normal after I had hopped around 
the room on one leg. 


FTER a thorough inspection of my eyes, 
ears, nose, throat, and body generally with 
different kinds of lights and instruments, the 
doctor turned out all the lights, backed me 
against an X-ray machine, and looked at my 
heart and lungs on a fluoroscopic screen. Heart 
was O. K. Lungs showed no signs of tuberculosis. 
I ventured the opinion that a tubercular flyer 
might make a perfectly good flyer. 

“The object of all these tests you’ve taken,” 
the doctor answered, “is to weed out trouble 
before it happens. You've passed through a 
sort of sieve. I am satisfied and the Depart- 
ment of Commerce will be satisfied when I sub- 
mit my report on you, that you aren’t apt to 
get your name into the papers by cracking up a 
plane. Your eyes are good. Your nervous 
system is well balanced and responsive. You 
haven’t been weakened by sicknesses. We don’t 
want men to go into the air and betray some 
unexpected weakness at a crucial moment. 
We're trying now to prevent accidents before 
they can happen. There is no reason, in my 
mind, why you should not make a fine pilot. 
Follow me, please.” 

I followed him, and I wouldn’t have ex- 
changed my sensations for a million dollars. 
We returned to the little office which, just an 
hour before, I had entered. The girl at the 
typewriter looked up. with a smile. 

“ Another Lindbergh?” she asked—and when 
she saw the expression on my face, reached into 
a drawer for a mimeographed sheet of paper. 
She put it into the typewriter, filled in my name 
at the top, and the doctor signed the document. 
I was much prouder of that letter than I had 
been of my high school diploma. It was a very 
satisfactory answer to the question I had asked 
when I hesitated with my hand on the door 
knob. I was physically fit to fly! 

Tomorrow morning I’m going out to Curtiss 
Field. I’m going to enroll. Maybe I'll have my 
first airplane ride. 





Next month you'll ride with Brent on 
his first flight in an airplane. And from 
his vivid, stirring description, you'll ex- 
perience with him all the feelings of a 
novice grasping the controls for the first 
time in his life. A great story! A thrill- 
ing story! Don’t miss it! 
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Sharpening Lawnmowers in Spare Time 
With the ‘Ideal’? Lawnmower Sharpener 


Man, Why Don’t You Do That? You've got the 
chance—the same chance as W. T. Moore, Twin Falls, 
Idaho, who made $1200 net profits in 90 days—the same 
chance as Walter Wever, Middletown, N. Y., who made 
| $1000 in 4 months—the same chance as hundreds of others 
who have reaped rich rewards with this amazingly effi- 
cient lawnmower sharpener. 
on Your [eee ee If ge yrs | a wate, put an 

4 eal in your basement and earn to $6 an hour evenings 
pa cm KM pd cme iy ey and Saturday afternoons. E. W. McCormick, Saginaw, 
up the mower, set it in the “Ideal”, make a Mich., writes: ‘‘Five years ago I bought an Ideal Shar 
few simple adjustments and proceed to ener on which I have ground over 5,000 lawnmowers. In 
sharpen. In 15 minutes the mower is ready the last few weeks I worked at my trade, machinist, full 


for the lawn, and you have made $1.50 to : , : 
> upon the charge you fix. time 9 hours a day. I also ground 97 mowers which netted 


2. pending — 
No training required, and machine set up in ™e $114.10 clear gain. 
a few minutes. Plug into light socket and | You Make Money Right Away. Geo. E. Kearney, 
start to sharpen, f _  S§tillwater, Minn., writes: ‘We set the machine up 2 weeks 
a. ¥ 4. Fa | ge | ago Friday; —- that ene have shorpened 102 — 
° at’s close to $200 in Kearney’s pocket for 2 weeks wor 
No town toe sale eR tg™ sharpened. “Our Free Book Tells You How these men and many 
Vinton, Ia., writes: ‘People come from others have made themselves independent—built sub- 
miles around and other towns to get their stantial permanent BIG PAYING businesses with this 
mowers ground.” The Ideal earns money [deal Grinder. Send for this book today—lIt’s free. 


the year round, too. Sharpens skates—all 
kinds—perfectl The Fate-Root-Heath Co., 
933-956 Bell St., Plymouth, Ohio, U.S.A. 


Cc. 8. Coburn, ‘Little Rock, Ark., 
SIGN THIS AND MAIL TODAY 


writes that his “Ideal” Sharpener 
om me ne cm a GS GE ee ee ee Tere eee 






Mower slips into 
sharpener without 
being dismantled, 



















The ‘‘Ideal’’ Lawnmower Sharpener is a 
wonderfully simple machine that sharpens 













earned enough in 18 months to pay 
for itself and $1857 worth of 
additional machinery. Chas. 
P. Bloor, Morrisville, Pa., says 
his machine paid for itself in 3 
weeks. L. W. Huston, Falls 
City, Nebr., writes that his ma- 
chine paid for itself in one month. 


FREE book (el/s \' | 
how others do tE/ F £ a MEMETURR Ec ca ‘ 









The Fate-Root-Heath Co., { 
933-956 Bell St. $ 
Plymouth, Ohio. 


Send me the book that tells me how I can make my t 
spare time worth $4 to $6.00 per hour. q 
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Haven't you often wished that you could 
draw cartoons, illustrate some idea, 
sketch some pretty face, etc? You can do 
all of these things. One of America’s 
most famous Cartoonists and Illus- 
trators has developed a. simple 
system for br hes of 
Commercial Art. This system has 
revolutionized the entire theory of 
drawing. It means that drawing 
can be as easy for you as 
writing—much simpler than 
learning shorthand, bookkeeping or type- 
writing. Weare now placing t 

system for learni rawing, Art and 
oe consisting of 34 lessons with 
over 500 fiustrations, within reach of 
every one. If you will devote a few hours 
each week to the Course BSO- 
LUTELY GUARANTEE that you will 
learn to draw and draw well before you 
have half finished the Course. If we fail 
to make this claim good, we will refund 
every cent paid us. By eliminating a 
large office force for answering corre- 
spondence, expensive catalogs, etc., we are 
enabled to make a price of $2.98, 
the cheapest price ever known for 
a high-grade, home study course. 
Many have sent us letters similar to that of Rob’t P. 
Davis of Detroit, who wrote: ‘i can’t see how you ask 80 
little, when others with inferior Courses get from $20 to 
$60 for theirs. It is more than I expected.” rm 
draw. It is a big asset, no matter what field you are in, 


Send No Money 























Niagara School of Music 
Niagara Fails, N. Y. 
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pot ony ~f cahegene and electric iron cords. 
'¢= Housewives and business men buy 1 to 50. 
NEW KIND OF CORD SET FREE 
ery Neverknot Salesman is giv- 
apy bene oom Neverknot Sach 
Plug 'Cord Set FREE. This new 















kind of ironing cord automati- If you order the Course 
Just order the course, and at > will incl, 

cally coils ptasit out of the way = Bas nn 4 eee an $2.98 once = i clude a 

‘and pias a few cents postage, paymen' of artists’ pencils, " 


in full for the entire 
Outfit. If net ently one. 
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5 NEVERKNOT CO. 
Dept. 3-Y 4503 Ravenswood, Chicage 


Travel on 
“Uncle Sam’s” Payroll 


RAILWAY POSTAL CLERKS ,. 
MAIL CARRIERS gf treba nathan 


Sirs: Rush to me WITHOUT 
(City and Rural) $ REE 


$1 700 to $3000 Year— cP _tions open to men ‘and boys, and full 


a % particulars telling how to get them. 
MEN—BOYS, 17 UP S¥°UMMebiATELY -% 
Steady Work. No Layoffs. 
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Your reading problem 
solved by Dr. Eliot 
of Harvard 


HERE will be a dozen competi- 

tors for your big opportunity 
when it comes. What will influence 
the man who is to make the decision 
among them? : 

‘In every department of practical 
life,’ said Ex-President Hadley of 
Yale, “‘men in commerce, men in 
transportation, and in manufactures 
have told me that what they really 
wanted from our colleges was men 
who have this selective power of using 
books efficiently.’ 

Not book-worms; not men who 
have read all kinds of miscellaneous 
books. Not men who have wasted 
their whole leisure time with the daily papers. But those who 
have read and have mastered the few great books that make 
men think clearly and talk well. 

What are those few great books? How shall a busy man find 
them? The free book offered below answers those questions; it 
describes the plan and purpose of 


DR. ELIOT’S FIVE-FOOT SHELF of BOOKS 


The books that make men think straight and talk well 


q 


Every well-informed man and woman should at least know 
something about this famous library. 

The free book tells about it—how Dr. C. W. Eliot put into his 
Five-Foot Shelf ‘‘the essentials of a liberal education’’; how he 
so arranged it that even ‘‘fifteen minutes a day’’ are enough; how 
in pleasant moments of spare time, by using the reading courses 
Dr. Eliot provided for you, you can get the knowledge of liter- 
ature and life, the culture, the broad viewpoint that every univer- 
sity strives to give. 

Every reader of this page is invited to have a copy of this hand- 
some little book. It is free, it will be sent by mail, and involves 
no obligation of any sort. 
Merely clip the coupon and 
mail it today. 


Every ambitious, clear-think- 
ing man and woman should 
at least know something 
about this e h-making li- 
brary. Mail the coupon for 
the interesting FREE book 


now’. 


p------- enema cnen tment 


I P. F. COLLIER & SON COMPANY, 
_ 250 Park Ave., New York City 


I 
I 
By mail, free, send me the booklet that tells all about the | 
j most famous library in the world, describing Dr. Eliot's Five- 4 
Foot Shelf of Books, and containing the plan of reading recom- | 
mended by Dr. Eliot of Harvard; also please advise how I may } 
j secure a books by small monthly payments. 

r. 
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————___ 
Scotty Allan 
(Continued from page 27) 


I hopped out of the car I was in; hit the 
ground running and didn’t stop until J reached 
the scene of carnage. 

They were my dogs. That is, I had b; 
them all the way from Nome, across C 
and the Atlantic Ocean in 1915, for the French 
Government to use in carrying supplies and 
ammunition through the steep passes of the 
Vosges Mountains in the early stages of the 
World War. 

When we got out of the ship at St. Nazaire] 
had my animals put in an inclosure surro 
by a high fence. They badly needed exercise 
after weeks of being cooped up on railwa 
train and ship. Of course I had them tied to 
rows of long lead lines, letting a few loose at a 
time to prevent trouble. 


WHILE I was down in the village making a 

few purchases the Frenchmen, misunder. 
standing my orders, let all the dogs loose at 
once. Naturally it was a fine chance for the 
beasts to settle then and there a lot of feuds 
and grudges that had grown up on board ship, 
About fifty flew at each other’s throats. The 
four hundred others let out a grand yowl of joy 
and joined in on either side of the fray, they 
didn’t care which. 

When I got there the Frenchmen were dane- 
ing around the outside edge of the battle, way- 
ing their arms and yelling. They were making 
almost as much noise as the dogs were. I think 
they were afraid the dogs would all kill one 
another; and at the same time not one man knew 
enough about dogs to dare jump in and try to 
save any. 

It took me at least five precious minutes 
before I could do anything about the French- 
men. They couldn’t speak English and I knew 
only four words of French, none of which had 
anything to do with dog fights. 

Finally I got the Frenchies unscrambled and 
stationed near the lead lines. 

Then I took my long rawhide whip and 
approached the mountain of murdering dog 
flesh. The piles were higher than my head; 
and though I can crack my whip nearly as loud 
as the report of a pistol I couldn’t hear the lash 
pop when I swung it over that roaring mass of 
huskies. 


F THE dogs didn’t hear it, they certainly 
felt it. One by one I rolled them out of the 
fight with a cut of my whip and sent them 
howling toward their kennels. As individual 
dogs fled with their tails between their legs the 
Frenchmen caught and snapped them to the 
lead lines. In almost less time than it takes 
to tell the fight was over and all except a score 
of worst casualties had left the field of carnage. 
In some ways that was the greatest battle of 
the whole war. I am told the Frenchies still 
speak of it with excitement. 
A team will pull its heart out when its mas- 
ter also has his heart in the job. " 
I can see how an angry contractor standing 
in front of me on the beach at Nome and 
bawling: 
“You bet they can’t pull it! No dog team 
alive could. No, nor two dog teams either!” 
**Maybe, maybe,” was all I could say, try- 
ing to hold my temper. 
“** Maybe,’”’ he mocked me. “Maybe they 
couldn’t!”’ 
Gosh, that fellow was sore. He was so sore 
that he made me sore, too. But it was the 
way he cast aspersions on my team that I 
couldn’t stomach. 
What had happened was that the Superin- 
tendent had begun to kid the contractor be- 
cause the latter’s team of horses couldn’t pull a 
big hand car loaded with iron pipe up the beach 
slope to the warehouse. 
“Why, if Scotty only had his dogs here, he'd 
do the job!” he told him. 





As the team was (Continued on page 180) 
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ACCURATE 


This is the first opportunity for private indi- 
viduals to participate directly in a proposi- 
tion of this kind. It makes possible what is 
to all intents-and purposes an investment, 
yielding a return of 25% annually the first 
two years, during which time the principal 
is enhanced 200%, and yielding 125% an- 
nually thereafter for years to come. @ This 
investment is in the ownership of a chain 
of ticket-printing - personal -weighing-scales 
You put out to work for you 50 or 100 or 
1000 highly developed mechanical serv- 
ants. They neither eat nor sleep. They take 
no days off. Day and night they work and 
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serve you, smiling at interested passersby, 
holding their coats, while they step on in- 
viting platforms, and then give them printed 
on a neat ticket their weight and fate for 
a small copper penny. ¢ These mechanical 
marvels are the new International Ticket 
Scales—the modern personal weighing ma- 
chines, and the fruit of 20 years experience 
in the manufacture and operation of penny 
operated scales. On location in drug and 
cigar stores and other places that others 
have determined are the places where 
people pass or congregate in the greatest 
numbers, they earn and earn and earn, 
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POINTING THE WAY TO 


FINANCIAL 
INDEPENDENCE 


An amazing investment opportunity for those 
with a little money and some spare time 


while you sleep or play. e We have pre- 
pared a booklet which outlines in detail, step 
by step, the way in which a chain of these 
new International Ticket Scales can be ac- 
quired and operated on a very unusual 
franchise plan. It tells how you, if you have 
the necessary qualifications, can with the 
greatest ease, assure your financial future. It 
is a booklet for those with a little money and 
some spare time; for the capitalist; for the 
individual or group who can control capital. 
Write for it today. The coupon below is for 
your convenience. e International Ticket Scale 
Corporation, 17 E. 45th St., New York, N. Y. 


Infernational sce: SCALE CORPORATION 


Department 105, 17 East 45th Street, New York, N. Y. 


Please send me your proposition. 


Name 


To Chain Store Executives: An International Ticket Print- 
ing Scale in each of your stores will add a substantial 


amount to your net profits. For full information, write 





Address. 





the Chain Store Manager of the International Ticket 
Scale Corporation, 17 East 45th Street, New York, N.Y. 
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_ Speed up to a thousandth of a second for ewilé: action—down to 
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SRArLEX 


Aeroplanes the world over are equipped with Graflex 
| aerial cameras. Upon these, professionals and ama- 
~~ teurs alike depend for exact a: from mid-air. 





akes all of the pictures that. any other camera can take. | 


Takes many pictures that no other camera can take. | 


a tenth, or time, for slow. No guesswork in focusing—in the | 
exclusive Graflex vertical hood you always see the scene ahead — 


oxaety as your negative will “see” it. 


.- _Graflex “Series B”, 3%" x 4%", now priced within rend 
of everybody—$80........ Other models $85 to $375. 


FEATURED BY THE BEST DEALER EVERYWHERE 
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Scotty Allan 
(Continued from page 178) 


doing its level best, the contractor 
this. His horses hadn’ t even been able wnat 
the car, much less move it up the hill. 

The row stopped all other work. A 
gathered around and there was nothing for 
to do but get a dog team down there and de 


cide the bets that were springing up. 
either that or there’d be a free-for-all fj 


Tt was 


ght be. 





tween those who backed the horses an 
who backed the dogs. a thom 
I had only five dogs in shape to work at the 
time. But there weren't five dogs in Alaska 
that could beat them. They were not bi 
rather small and stocky, but with mu slo 
bundles of steel wires; and in a tussle they’ 
stand behind me till the cows came we 


“* (NAN you really do it?”’ whispered one 
C’ while I was hitching up. = 
“Sure,” I told him. 
He ran right out and put up another hun. 
dred dollars on my team! 


When I told the leader to “tighten up” he | 


laid against his breast band with the others and 
“felt” the load. A plank had been laid length. 
wise between the rails to make a smooth 
Right away the team swung off this on to the 
dirt so they could get a toe-hold. 

There was no use yelling at them. The crowd 
was shouting and laughing and qua 
something awful; not to speak of making more 
bets every minute, until you couldn’t hear 


yourself think. I just caught hold of one of the | 
pipes and swung the load a bit to give it a} 
A team | 


loosening that the dogs could feel. 
always needs to have his sledge shaken loose 
this way on the trail. 

The minute they felt the shake, the gallant 
little fellows went until their bellies nearly 
touched the ground. Their tails were straight 
out and their ears were laid back. 

As the car began to move the crowd began 
to'shriek louder than ever. It was a won- 
der the team didn’t stop working to find out 
what was the matter with all the lunatics 
around them. Once the leader did take a quick 
slant at me; but when he saw my face he knew 
he’d better go ahead and pull. 

First thing I knew, they broke into a trot. 
Then, for good measure, I hopped on atop the 
load and rode it right over the brow of the hill. 
Talk about your cheers! It was many a day 
before the contractor could get over the shock 
of seeing five little dogs out-pull his two swank- 
ing big dray horses. 

Maybe you've heard of my famous dog 
“Baldy.” He’s generally spoken of as “Baldy 
of Nome.” He and I went through some great 
battles together. 


| 3 ve! was built like a race horse: lean, 
long-limbed, and deep of chest. He was 
the most intelligent dog I ever had. Though 
he couldn’t sign his name I think he under- 
stood every word I said when I talked to him. 
“‘Goand get my slippers,” I'd tell him some- 
times at home. I wouldn’t nod or signal to the 
cupboard where the slippers were. But in- 
stantly Baldy would hop to his feet with a dog- 
smile on his handsome face and be back in 
a jiffy with my slippers dangling from his 
teeth. 
I guess the worst time Baldy and I had was 
in the 1911 Sweepstakes. 
vived that race is more than I can say—except 
that Baldy, who was little more than a pup 
then, gets most of the credit. 
In all, I drove in eight of the 410-mile races. 
I won three firsts, three seconds and two thirds. 
But there was none anywhere near as hard or 
as dangerous as that one in 1911. 
A month before the race I took the dogs off 
seal and walrus, and put them on a diet of 
hamburgers made out of the best beef, mutton, 
and eggs. Three days’ food just for the race 
alone cost me over (Continued on page 182) 
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We call your special attention to 


GOVERNMENT REGULATIONS 
FOR A.1.A. RATING— 


METEOROLOGICAL INSTRUMENTS 
ON THE FLYING FIELD 


WEATHER INSTRUMENTS 
INCLUDING ANEMOMETER 
BAROMETER & THERMOMETER 


There must be also a bulletin 
board and facilities for giving 
the pilots the most recent. 
weather information 


Tycos 


INSTRUMENTS 













Tycos for the Home 


Tycos Office Thermometers have helped many 
An aid in promoting human efficiency. e . * 
Boos Bath Thermometers Airports to attain A. 1. A. rating 
Tycos Home Set 
Bake Ov Th » Candy Ther- 
mometer, Suger Meter. ‘The secret of accurate Instruments resemble one another so closely that outwardly it is hard to dis- 
results in cooking. tinguish good from poor. The poor ones are a combination of cheap materials—poor 
Tjece Wall Thermometers ; workmanship and ‘‘hit or miss” assembly. 
Smee dhe cea ee An instrument must be the result of infinite care in design and assembly and only 
Fooe Quality Compasses the finest materials if it is to function as a truly scientific instrument applied to prac- 
Fever Th tical work. 
sa -steabs=-~-sgaaga All Zycos Instruments have earned that enviable re uutation for accuracy and re- 
Forecasts the weather twenty-four hours ahead liability. Taylor Instrument Companies’ irrevocable policy has‘&lways been to make 
with dependable accuracy. strictly accurate and reliable instruments—rather than to meet competition by 
Jicos Hygrometer producing inferior instruments at low prices. 


To enable you to keep the emg of the at- 
mosphere in your home correct at all times. 


. 7 IN EVERY INDUSTRY Zecos Instruments for controlling—regulating and 
fycos for the Medical Profession 


recording temperatures are conserving profits — eliminating 





Soh , Recording, Pocketand To the Manufacturer waste and spoilage. Many times they are the main factor in 
Office types. mane, okiet, \\Tucos Instru- heat treating processes—and they are the recognized standard 
fyeos Fever Thermometers. pope a serie of anf rerniveeafis. for accuracy and reliability. 
dusi are matled on 
request--or better still, our po 


gine ere will & swith 
Tycos In cAviation Sn the application of Tyeat 
An extensive line of Aviation and Meteoro- 
logical Instruments. 


‘onieiniiinaiaaia Taylor [Instrument Companies _ @ 


,on a postal, for booklets 
= Saal the ~ Main Office and Factory 

















Bulletins on Request ROCHESTER,N.Y. - + U.S.A. 
L Canadian Plant: See BUILDING, TORONTO 


SHORT & MASON, Ltd., Manufacturing Distributors in Great Britain 
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WILLIAMS 


DIstoma 


HEATING 
for small homes 


had to be good to make good 


with Popular Science Institute 


HE acid test of mechanical perfection—that’s the 
examination given Williams Dist-O-Matic by the 


engineers of the Popular Science Institute. Williams 


Dist-O-Matic came through with flying colors—the 
Institute’s engineers have placed their complete ap- 
proval upon this high quality Williams oil burner. 


Williams Dist-O-Matic provides genuine Williams 
Oil Heat for small homes and bungalows—and it is 
available to home-owners of moderate incomes upon 
convenient easy payments. 


Williams Dist-O-Matic is entirely automatic—turns 
itself on and off—always maintains the precise tem- 
peratures you desire—is thrifty of fuel—unusually 
quiet—and as dependable as the morning sun. 


Install Williams Dist-O-Matic in your home—let 
your entire family benefit from its clean, healthful 
warmth. Enjoy the same complete convenience that 
more than 80,000 home owners are now receiving from 


Williams Oil Heat. 


All Williams Products may be pur- 
chased on easy time payment plans 





Williams Oil-O-Matic Heating Corporation 
Giconiinaten, lilinois - ” 
Gentlemen: 


Please send meas list of Williams Oil-O-Matic owners 
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Manca, 1999 _ 
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Scotty Allan 
(Continued from page 180) 
$125. For the trail I had the hamburger 
in two-pound balls, wrapped in cheese cloth 
and sealed in cans that I cached along the trai] 


I must follow. This was all a secret f the 
. To 
other drivers. “a 


The town was jammed with settlers, peas. 


pectors, Eskimos and other adventurers. It 
was carnival season. 

We started in a howling blizzard. ° 
was’ so thick that I couldn’t see Baldy oa 
head of the team. When I passed the first three 
stations out I yelled my name and num 
but the gale drowned my voice. As a re 
those at Nome received telephone me: 
that I must have been swept away on the » 
ice, which meant that I had either drowned, 
been frozen to death. 

When I crossed an inlet some miles up § 
coast the wind blew the dogs right off th 
feet, whirled them around and slammed # 
back up against the shore. But I was pre 
for this. I put creepers on my boots and kh 
them across the smooth ice on which ¢ 
couldn’t get a footing. ‘ 





T GOT worse and worse. The blizzard lite 

ally blew my breath down my throat. Fi 
Baldy was able to stick his nose into that bis 
and keep going was a miracle. 7 

More dead than alive I made the turn g 
started back. About halfway to Nome 
wind shifted and was in our faces again. 
came the jam that nearly put me out of 
running, though I was far ahead of the ne 
team. 

As I was plowing along trying to 
eyes clear of snow I felt my team sudd 
swerve to one side. The next thing I knew, 
gaping black hole opened in the white walli 
the storm and the team dashed through. 

I found myself inside the shack of a 
breed named ‘“‘One-Eye.’”’ The whole 
was in there with me, bewildered and hal 
blinded, getting all tangled up in their t 
and beginning to fight. q 

“What in h—1 do you think you're doing! 
I yelled at One-Eye. - 

He rubbed his hands. “‘ Ah, very bad, ver 
bad, Meester Allan. You are lucky to bea 
out of the storm.” 

Then, in a flash, it came to me what it a 
meant. One of the crooked betting ri 
Nome had bribed this fellow to head mae off 
hold me up. 

**Open that door!” ; 

But the halfbreed only stepped in front of 
and put his back against it. As I knew he w 
probably armed I had to act quickly. : 

““Get out of the way!” I yelled and let drive 
with my whip not three inches from the end of 
his nose. 


| 5 mente knew what was up, all right. He 
made a rush at One-Eye, snarling as he 
went. 4 
The whip and Baldy’s deep-throated threat 
broke One-Eye’s will. He ducked as I threw 
open the door. The team shot through out 
into the smother of snow again and disappe 
in the direction of Nome so quickly that E 
almost got left behind. 

Meanwhile most of the telephone conne 
tions blew down. Bettors who were against 
decided that J was out of the money and b egan 
to double their wagers on my nearest rival 
But my friends stuck by me, though they felt} 
pretty low. There certainly was a lot of ex 
citement when I surprised everyone by coming, 
in first. My time was seventy-six hours fre 
leaving Nome until arrival back—total dis 
tance 419 miles. 

Boisterous friends carried me to the Board 
Trade Saloon where I was given a prize of # 


- 


loving cup filled to the brim with gold coin. 1 
contained $10,000 in all! In my frazzled com" 
dition I thought at first I was seeing things b 


But I wasn’t. 
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